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PYELORENAL BACKFLOW CLINICAL SIGNIFICANCE 
AND INTERPRETATION 

VICTOR A POLITANO 

From The Department of Urology, Massachusetts General Hospital, Boston, Mass 

It has long been recognized that under certain conditions substances in the 
renal pelvis may enter the renal parenchyma and circulation Hinman 1 demon¬ 
strated that this could happen with pressure little if any greater than normal 
intrapelvic pressure A route by which this may happen is p 3 r elorenal back¬ 
flow — a general term apphed to finding of urographic medium that has passed 
beyond the coniines of the renal pelvis and calyces 

The purpose of this paper is to emphasize the clinical importance of pyelo- 
renal backflow from the standpoint of radiographic interpretation and its pos¬ 
sible role in the pathogenesis of disease The channels by which backflow may 
occur and the roentgenological findings are briefly discussed, and illustrative 
cases are cited 


DISCUSSION 


In 1924 Hinman and Lee-Brown 2 recognized four types of renal backflow— 
pyelotubular, pyelointerstitial, pyelolymphatic and pyelovenous More recently 
Narath* has added a new nomenclature—pyelocanalicular backflow, pyelosinous 
transflow, sinolymphatic, absorption and sinovenous mgression Of these, pyelo¬ 
sinous transflow and sinovenous mgression carry a different meaning and implica¬ 
tion from that suggested by Hinman’s classification 

These various types of pyelorenal backflow are recognized by certain radio- 
graphic characteristics 

Pyelotubular or pyelocanahcular backflow is recognized by a tuft of fine lmes 
radiating from the end of the calyx, giving a brush-hke characteristic often 
outlmmg the whole renculus belonging to this calyx (fig 1) No known pathologic 
significance can be attached to this finding An explanation of w hy the tubules fill 
with contrast medium is not easy, particularly when found on intravenous uro¬ 
grams Whether this results from stasis m the tubules, reabsorption, or a true 
backflow through the existing ducts of Bellini is not known 
Pyelointerstitial backflow implies that medium has penetrated the stroma of the 
kidney and usually represents an extravasation or injury The contrast medium is 
interspersed in an irregular manner throughout the renal parenchyma (fig 2, B, 
broken arrow) 

Pyelolymphatic backflow is obsen ed when the lymphatics become filled with 
urographic medium and is recognized by fine streaks or thread-like channels 
passing from the fornix of a calyx toward the midline to the penaoitic nodes 


Accepted for publication November 16, 1956 
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1 Hinman, F and Lee Brown, R L JAM t , 82 607 1924 
’ Nnmth, P A J Urol , 43 145,1940 ’ 



Fio 2 E\crctor\ urograms demonstrate p\elorcnnl backflow in \anous forms A (bro¬ 
ken arrow ) p\ eloh mpliatic backflow , (solid arrow ), filling of interlobnres \ cm B (broken 
arrow), pt elointerstitinl backflow , (solid arrow), ptelotenous transflow 

(fig 2, -l, broken irrow and fig 5) This is beheted lo represent lymphatic 
penneation of medium from the smus renalis 

P\elo\ cnous backflow asobsertedby Hinnianand I ee-Brown, Lee-Brown and 
Laidlcy 4 and ruths-' was thought to represent a tear or rupture of the fomieal 
angle of a minor cah\ into a peripapillary tern, thus (he py olographic picture 
produced would \ar\ with the amount and extent of filling of (lit arcuafne, 
mtcrlobarc- and mterlobulare-\ ems 

4 Iac Hrnwn Ii Iv and 1 aidlec J \\ S J \ M A.89 2011 1*127 
1 1 uclis I /t-ehr f urol Clnr 27 2*17, 102 a 
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The anatomical defect observed by Hinman and Lee-Brown to cause pyelo- 
venous backflow implies a double injury simultaneously involving a calyx and 
vein (fig 2, A, solid arrow) Therefore, one should expect to demonstrate the 
site of injury in repeat pyelograms This is not usually the case, in fact, it is 
most difficult to demonstrate pyelovenous backflow from the same calyx on 
subsequent examinations even under greatly increased intrapelvic pressure 
When it does occur, it undoubtedly represents a true rupture of a formcal angle 
into a vein This double injury Narath prefers to call smovenous mgression The 
conditions more commonly seen and loosely referred to as pyelovenous backflow 
he beheves to be due to absorption through the mucosa of the formx of a minor 
calyx under excessive pressure This, he has termed pyelovenous transflow (fig 2, 
B, sohd arrow) 

Early interest in pyelorenal backflow centered around its occurrence in retro¬ 
grade pyelography Viethen 6 in 1931 recorded an instance of pyelotubular 
backflow during intravenous urograms Hendnock, 7 Narath, 8 and Olsson 9 have 
also reported various phases of pyelorenal backflow occurring with intravenous 
pyelograms Boyarsky 10 made a deliberate effort to produce extravasation fol¬ 
lowing intravenous injection of contrast medium by prolonged abdominal com¬ 
pression He found an incidence of 2 5 per cent This parallels reports by Olsson 
of 2 5 per cent and Lindblom 11 of 1 6 per cent 


CASE REPORTS 


Case 1 AF 862408 A 40-year-old married man was admitted to the hospital 
with sudden onset of severe right flank pam which radiated ton ard the genitalia 
There was some urgency of urination There had been no previous episodes of 
similar pam His urologic history had been entirety normal to t his point Past 
history re\ ealed that he had served with the U S Army m the South Pacific In 
1943 he was admitted to an army hospital and treated for amoebic dysentery 
In 1950 an appendectomy was done following an attack of right lower abdominal 
pam Pour months later it was necessary to incise and drain a subhepatic amoebic 
abscess Lysis of adhesions for intestinal obstruction was done a year later 
Renew of systems was negative 

On physical examination his temperature was 98, pulse 70, respirations 20 
He nas found to be a well-developed, well-nounshed man m acute distress 
There was sei ere pam m his nght flank, with splinting and guarding of the 
nght side of the abdomen The genitalia were normal 


His unne was grossly clear with a specific gravity of 1 021 Albumin and sugar 
were negative Microscopic examination shon ed 40-50 red blood cells per high 
power field with an occasional white blood cell The white blood count n as 21,800, 
hemoglobin 13 9 gm , nonprotem nitrogen 26 mg per cent, fasting blood sugar 
111 mg per cent and unc acid 3 1 mg per cent A plain film of the abdomen 

• Viethen, H Rontgenpraxis, 3 370, 1931 

1 Hendnock, A Zentrbl f Chir , 61 1822, 1934 

* Xnroth, P A J Urol , 39 65, 1938 
Olsson, O Acta radio! , suppl 70, 194S 

Bojarsk\ , S Personal communication 
1 Lmdblom, A Acta radiol , 24 411, 1943 
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Fic 3 1, normal retroerade p\ elogrnm made short lj after passage of ureteral calculus 

B, excreton urogram, made follow ing dai, shows normal configuration 

shotsed the light psoas shadow to be indistinct A s eiy small density was noticed 
in the region of the light uieterosesical junction Intrasenous urogiams showed 
prompt excretion of dje on the left side and a slight delay on the light with 
dcs eloping dilatation on successise films There svas nn lnegulai filling of the 
renal pels is ss ith ssliat appealed to be extras asation of contrast medium from the 
caRceal system into the penpelsic space From the uppei infundibulum there 
was extrasn«ntion toward the midline (fig 2, 4 and B) This appeared to be 
subcapsulai 

The das follossing admission Ins temperature lose to 1011' and he passed a 
small calculus His temperature piomptlj subsided On cystoscopy the right 
ureteral onfiee was slighth hsperenuc No obstruction was met in passing a 
ureteral catheter and right retrograde pyelographs was normal (fig 3, A) 
Intrasenous urograms on the follossang day were normal (fig 3, B) His urine 
cleared The stone nnul\«is showed a sers slight trace of phosphorus and 4 plus 
oxslate He remained assmiptomatic following pas-age of the calculus and was 
dischirgcd oil hi- fifth hospitil daj 

Tosc 2 CR SG014S This was the thud hospital admi-sion for a 2S yeai-old 
mail admitted because of chills, fee er, gross hematuria, -e\ ere right c o-to\ ertcbial 
angle pain, generalized malaise, d\-una and nausea of 24 hours’ duration The 
p it k nt w l- fir-t -eon S months preMoush betaine of lnlitcral unul -tones \. 
left nephrohthotoim w i- done on that adnu-sion 1 oui months 1 urr hr returiu d 
with a sni dl fragment of stone ob-truc ting the left iireti r wln< h wa- rcaimed !>\ 
i left urcterolithotoim He h id been on an inti--tonc forming rrgmicn (on-i-ti„ K 
of high fluid mtihe and -odium plntate lie had been -tadied e\tcn-i\cK on his 
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Fig 4 4, plain film shows numerous calcifications, most of which are in renal paren 
chvma, and branching calculus extending into loner cahces B, C D, e\cretor\ urogram 
shows progressive accumulation of contrast medium in tubules This uns interpreted as 
call cectasis 


previous admissions by Dr Albright’s laboratory Repeated calcium and phos¬ 
phorus studies v ere normal 

On the present admission his temperature nas 104F, blood pressure 100/50, 
pulse 100 and respirations 25 He nas acutelj ill His general phjsical examina¬ 
tion recealed a congemtal defomntj of the jau, thorax and abdomen There 
v as marked tenderness to percussion and palpation o\ er the nght hidnej The 
remainder of the ph\ sical examination v, as normal Laboratoiy studies show ed a 
hemoglobin of 12 2 gm , nhite blood cells 16,500, nonprotem mtrogen 3S mg 
per cent, chlorides 96 mg per cent, sodium 12S mg per cent, potassium 3 4 mg 
per cent, total protein 6 6 gm , a/g ratio of 1 5, alkaline phosphatase 2 5 units, 
calcium 8 4 mg pei cent, phosphorus 3 5 mg per cent, and uric acid 3 3 mg 
per cent His urine had a specific grac itc of 1 022, 2 plus albumin and was nega- 
tne for sugar There nere 10 red blood cells and numerous white blood cells 
per high pow er field Unne cultures grew E cob and B pc oc\ aneus X-rays of the 
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Fio 3 L, normal retrograde pt elogram made shortlj after passage of ureteral calculus 
B, c\cretor\ urogram, made following dat, shows normal configuration 

shoved the light psoas shadow to be indistinct A a eiy small density was noticed 
m the region of the light uicterovcsical junction Intraienous uiogiams shoved 
prompt exciction of dye on the left side and a slight delay on the light with 
dec eloping dilatation on suceessne films Theie was an lncgulai filling of the 
lenal peh is with vhat appeared to be oxtraa asation of contrast medium fiom the 
cihteal ststem into the penpehic space From the uppei infundibulum there 
was extratasation toward the midline (fig 2, 4 and B) This appeared to be 
subtapsulai 

The dat following admission Ins temperature lose to 101F and he passed a 
sm ill calculus His temperature promptly subsided On cWoscopy the right 
ureterll onfice vis shghtlv lnperenuc Xo obstniction was met in passing a 
ureteral citheter and right letrogiade ptelograpln was normal (fig 3, A) 
Intratonous uiogranis on the following dav were normal (fig 3, B) His unne 
cleired The Hone analv-is showed a ten slight trace of phosphorus and 4 plus 
0 \t late He rein lined ast niptomatic following passage of the calculus and was 
discharged on lus fifth hospit il dat 

Ocisc 2 CR S0014S Tim was the third hospital idmiss| 0n f or a 28 teur-old 
m in idmitted bee tuscof chill', fet er, gross hematun i, sot ere right c ostot ertebral 
ingle pun generali 7 ed malaise dtsuria and nui'-ei of 24 hours duration The 
pitient w is hr.'t seen S months pret loii'lt bee nise of bil itcral renal stones V 
left ncphrohthotoint w i' done on that admission 1 our months 1 uc r he returned 
with i 'in ill fragment of stone obstnic ting the left ureter winch w is remote cl l,\ 
i left ureterohthotoim He hid been on in mti-'tone fonning re ginien e eiiHMi,,,, 
of limb Hind nit ike md sodium pin t ite He h id bea n stueheal cxteiisueh on |„s 





PYEL0REA4L B \CKFLOW 


5 



Fir 4 4, plain film shows numerous calcifications, most of which are in renal paren 
chvma, and branching calculus extending into loner call ces B, C D, evcreton urogram 
shows progressne accumulation of contrast medium in tubules This was interpreted as 
cah cectasis 

previous admissions, bj Dr Albright’s laboratory Repeated calcium and phos¬ 
phorus studies were normal 

On the present admission his temperature was 104F, blood pressure 100/50, 
pulse 100 and respirations 25 He w as acutely ill His general physical examina¬ 
tion retealed a congenital deformity of the jaw, thorax and abdomen There 
was marked tenderness to percussion and palpation o\ei the right kidney The 
remainder of the physical examination was normal Laborator} studies showed a 
hemoglobin of 12 2 gm , white blood cells 16,500, nonprotem nitrogen 38 mg 
per cent, ehlondes 96 mg per cent, sodium 128 mg per cent, potassium 3 4 mg 
per cent, total protein 6 6 gm , a/g ratio of 1 5, alkaline phosphatase 2 5 units, 
calcium S 4 mg per cent, phosphorus 3 5 mg per cent, and unc acid 3 3 mg 
per cent His urme had a specific gnu it} of 1 022, 2 plus albumin and was nega- 
tne for sugar There were 10 red blood cells and numerous white blood cells 
per high power field Urme cultures grew E coliandB pjocjaneus X-rays of the 
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Fia 5 Pj elolymphatic backflow folloyyang retrograde pyelogrnm 

abdomen showed numerous calcifications within the right renal shadow A large 
calculus v as apparently in the pelvis and extended into the low er infundibulum 
The many smaller calcifications were presumed to be in the renal parenchyma 
(fig 4, A) Intrax enous urograms showed slight left hydronephrosis There was 
delayed excretion of contrast medium on the right side yy ith what appeared to be 
hydronephrotic calyces in the lower pole The radiologic interpretation of these 
films was obstruction to the lower infundibulum by the branching calculus caus¬ 
ing calycectasis of the low er calyces (fig 4, B, C and D ) 

While in the hospital he was given intravenous Chloromycetin and intravenous 
fluids He remained febrile for 4 day s His general condition gradually improved 
His unne cleared From the intrax enous urograms it w as felt that the large stone 
in the lower infundibulum was obstructing the lower pole, producing an infected 
calxccctasis which was responsible for the patient’s symptoms On this basis the 
patient underwent surger\ for remo\al of the large obstructing stone and as 
mane of the smaller ones that might be free m the peh is or calyceal sjstem At 
surgery a small mtrnrennl peh is was found and a nephrotomy was done o\ er the 
lower pole of the hidnex for remo\al of the stone On careful examination it was 
found that the lower cahces were not dilated and were perfectly normal Most 
of the calcification- noted in the \-rajs were in the renal parenchyma and were 
not romoyed Hi- postopcratixe cour-c wo« uncomplicated and he x\as dis¬ 
charged on the cleycntli po-toperatiye day Stone amly-i- w is phosphorus 4 
plu- calcium 4 pin- ammonium 4 plus and magm-mm 4 plus The patient was 
di-cli lrged on i high fluid low calcium diet and -odium pin talc 
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CLINICAL SIGNIFICANCE 

The exact role of pyelorenal backflow in absorption, infection, hydronephrosis, 
and chyluna is not clearly understood There is, how ever, sufficient evidence to 
suggest that it is an important factor m the pathogenesis of certain conditions 
The frequency with w Inch extravasations of varying degrees is seen fol¬ 
lowing retrograde pyelograms must be kept m mind m choosing contrast media 
for that purpose Obviously any substance unsuitable for intravenous use 
should not be used or used only with great care The use of air which often is an 
extremely helpful diagnostic aid as well as sclerosing agents must be 
used cautiously 

Infections may spread into the renal parenchyma, penrenal area or enter the 
bloodstream to produce bacteremia Parenchymal abscesses may occur fol¬ 
lowing pyelomterstitial backflow or extravasation Subcapsular infections, 
perinephritis and perinephric abscess probably occur with pyelovenous or 
pyelolymphatic backflow The chills, fever and occasional bacteremia that 
follow retrograde pyelography undoubtedly result from extravasation of 
infected unne into the renal parenchyma, lymphatic or vascular system The 
spread of infection beyond the collecting system m septic obstructive uropathies 
probably occurs through these channels 
The development of hydronephrotic atrophy is dependent on continued renal 
secretions m the presence of obstruction The mechanical and physiological proc¬ 
esses involved in production of hydronephrotic atrophy are not entirely under¬ 
stood A contributing factor is pyelorenal backflow Increased secretory pressure 
promotes backflow, thus low enng the intrapelvic pressure This, in turn, permits 
more unne formation and secretion This process is repetitious and allow's the 
development of huge hydronephrotic sacs Hinman considered back pressure the 
pnrnary and essential factor in the production of hydronephrotic atrophy and 
backflow the secondary and controlling factor 1 
Wesson 15 stated that injection of the penrenal lymphatics indicated an open 
communication betw r een the urinary tract and lymphatic system and that when 
such w as present chyluna should exist Pyelo- or smolymphatic backflow occurs 
not too mfrequently and occurs m the absence of demonstrable chyluna Most 
instances of pyelolymphatic backflow represent an absorption by the lymphatics 
ofurographic medium from the sinus renahs This undoubtedly is an important 
route of escape for fluids and solutes from the renal collecting system and prob¬ 
ably is an important factor in the production of hydronephrotic atrophy How - 
ever, one must consider the possibility of a direct communication betw een the 
lymphatics and unnary collecting system particularly w hen the findings can be 
reproduced on repeated examination 

CLINICAL INTERPRETATION 

Recognition of pyelorenal extrai asation is essential for correct interpretation of 
pyelograms Pj elonephntis, tuberculosis, calycectasis, papillitis, and calyceal 
diverticulum must be differentiated 

15 Wesson, AI B Urol it, Cutnn Rev , 37 692, 1933 
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Fig 5 Pyelolymphatic backflow following retrograde pjelogram 

abdomen shoved numerous calcifications within the right renal shadow A large 
calculus v as apparently in the pelvis and attended into the lou er infundibulum 
The many smaller calcifications were presumed to be in the renal parenchyma 
(fig 4 A ) Intrai enous urograms showed slight left In'dronephrosis There was 
delayed excretion of contrast medium on the right side with v hat appeared to be 
hydronephrotic calyces m the lower pole The radiologic interpretation of these 
films was obstruction to the lower infundibulum by the branching calculus caus¬ 
ing ealycectasis of the lower calyces (fig 4, B, C and D) 

While in the hospital he vas gn en intravenous Chloromycetin and intravenous 
fluids He remained febrile for 4 da 3 r s His general condition gradually improved 
His urine cleared From the intravenous urograms it vas felt that the large stone 
m the lov er infundibulum w as obstructing the lov er pole, producing an infected 
ealycectasis -which was responsible for the patient’s symptoms On this basis the 
patient underwent surgery for removal of the large obstructing stone and as 
many of the smaller ones that might be free m the pelvis or calyceal sj'stem At 
surgery a small intrarenal pelvis was found and a nephrotomy v as done o\ er the 
lov er pole of the kidney for remoi al of the stone On careful examination it was 
found that the lower calj ces were not dilated and were perfectly normal Most 
of the calcifications noted in the x-rays v ere m the renal parenchyma and were 
not removed His postoperative course was uncomplicated and he was dis¬ 
charged on the eleventh postoperative daj Stone analysis was phosphorus 4 
plus calcium 4 plus, ammonium 4 plus and magnesium 4 plus The patient vas 
discharged on a high fluid, low calcium diet and sodium phytate 
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A FUSED PELVIC (CAKE) KIDNEY 

WILLL4M R SHILLER* and OZRO B AATSAA'ELL 
From (he bnnersxty of Texas Dental Branch, Houston, Texas 

The literature re\ eals that the fused pelvic (cake) kidney is a a ery rare anom¬ 
aly Huntington 1 alludes to a fused (cake) kidney m his Harr ey Society lecture 
in 1907 The first apparent complete report w as that of Looney and Dodd (1926) 2 
Kron and Meranze (1949) 1 mentioned six previously reported cases, and 
added one of their oivn to bring the total to ser en Since 1949, set eral authors 
ha a e described peine kidney s, how ever, only Hanbury 4 and Say lor and Gordon 5 
describe similar fused pelvic (cake) kidneys The tivo kidney's represented by 
Baury s' as bemg “cake” kidney's could hardly be considered such in new of the 
meager and nonconforming information gn en It can, therefore, be assumed that 
t his is the tenth such case reported 

The cake kidney is established as a fairly definite entity, being included m the 
classification of Lowsley and Ivirwin ~ 


DESCRIPTION 


The histology' of the cake kidney has been studied by McCrae 5 and by Say lor 
and Gordon 5 McCrae described immature glomeruli in his kidney' Saylor and 
Gordon discoiered infarction and thrombosis m their kidney Avhich they felt 
ivas related to its abnormal blood supply 

The embry ological aspects were Avell elucidated by Huntington 1 and by 
Thompson and Pace 9 It is stated that m the dev elopment of the kidney' the 
ureteric buds dei elop from the a\ olffian ducts at the 5 mm stage and branch mto 
caly ces at the 10 mm stage The kidney migrates upward and rotation medially 
occurs at the 14 mm stage, the adult position bemg reached at about the 25-30 
mm stage It follows that, for some reason, further positional changes of these 
cake kidney s abruptly' stop after the 10 nun stage in dei elopment 

In the adult the cake kidney' is consistently immature in position, form, 
blood supply, and ureter dem ation All of the true cake kidney s described m the 


Accepted for publication Februan, 4, 1957 
* Present address II S Naval Air Station San Diego, Cabf 
1 Huntington, G S The genetic interpretation ana surgical 


. surgical significance of some \ an 

ations of the genito unnar\ Tract The Hanei Lectures, 1907-190S, pp 222-267 Plnla 
delphia and London J B Lippincott Co 190S 

Loonei AV W and Dodd, D L An ectopic (pelvic) completeh fused (cake) ladne\ 
associated with \ anous anomalies of the abdominal viscera Ann Surg , 84 522 1926 
1949 Kr ° n S ° an<1 ' NIeranze D R Completeh fused pelvic ladne\ ’ J Urol , 62 278, 

* Hinbun AA J TJncommon ti pes of congenital renal abnormalih Two ca=es Brit 
J trol 21 237, 1949 

1 bailor \1 and Gordon H Crossed renal ectopia with fusion complicated b\ macsiio 

ininrction due to occlusne thrombosis of the aorta, case report J Urol 65 96S lflsV 
‘Baun;, AA llliam Fused peh ic kidnei s J Urol 65 7S1 1951 ’ ’ 

Co L mo, C idl°2 S p T4l K,nnn ’ T J Chn,Cri1 ht0 ' l °£' Baltimore AVilliams and AA'ilkms 

! i r , cCrae L 5 Congenital solitan peine kidney J Urol , 48 5S 1942 
10 3 7 T 10mpS0n ’ G J nnd Pace J AI Ectopic kufnei Surg , Gynec A _ Obst , 64 , 935, 


o 



8 


VICTOR A POLITANO 


The first case illustrates the difficulty involved in interpretation particularly 
when such changes are seen on excretory urograms It demonstrates nicely the 
routes by vhich infection may spread into the renal parenchyma or perirenal 
space One can readily see the possible complications that might develop with 
extravasation of infected urine 

The second case demonstrates pyelotubular backflon resembling calycectasis 
of the inferior calyceal group that led to an erroneous interpretation Retrograde 
pyelograms vould have been most helpful in making a differentiation 

Pyelovenous transflow with its thorn-like projection at the tip of a minor 
calyx may simulate early renal tuberculosis It is necessary to repeat pyelo 
graphic studies vhen the x-rays suggest some disease process not supported 
clinically It is unusual, indeed rare, to reproduce the same roentgenographic 
findings when such change or changes are due to pyelorenal backflow This is a 
most important consideration for alien changes are due to some disease process 
they are usually reproduceable on repeated examinations, but when due to back- 
flow it is most unusual to demonstrate the same findings 

SUMMARY 

Pyelotubular, pyelointerstitial, pyelolymphatic and pyelovenous backflow of 
Hinman or pyelosinus transflow and sinm enous ingression of Narath must be 
kept in mind for proper interpretation and evaluation of the roentgenographic 
findings seen on intravenous or retrograde pyelograms The x-ray changes 
produced by pyelorenal backflow can rai ely be repioduced on subsequent ex¬ 
amination 
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A FUSED PELVIC (CAKE) KIDNEY 

WILLIAM R SHILLER* v\d OZRO B W1SWELL 
From (he Unirersity of Texas Dental Branch, Houston, Texas 

The literature rev eals that the fused pelvic (cake) kidney is a a ery rare anom¬ 
aly Huntington 1 alludes to a fused (cake) kidnej in his Han ej Society lecture 
in 1907 The first apparent complete report w as that of Looney and Dodd (1926) 2 
Kron and Meranze (1949)* mentioned six previously reported cases, and 
added one of their own to bnng the total to se\ en Since 1949, se\ eral authors 
have described pelvic kidneys, however, only Banbury 1 and Sajlor and Gordon 6 
desenbe similar fused peine (cake) kidneys The two kidneys represented by 
Baurj s 6 as bemg “cake” kidneys could hardly be considered such m view of the 
meager and nonconforming information gi\ en It can, therefore, be assumed that 
this is the tenth such case reported 

The cake kidnej is established as a fairly definite entitj, bemg included in the 
classification of Lon sley and Kirnm 7 


DESCRIPTION 


The histology of the cake kidnev has been studied bj McCrae 8 and bj r Saj lor 
and Gordon 6 McCrae described immature glomeruli m his kidney Sajdor and 
Gordon discovered infarction and thrombosis in their kidnej nhich thev T felt 
u as related to its abnormal blood supply 
The embrj ological aspects were well elucidated by Huntington 1 and bj 
Thompson and Pace s It is stated that in the dev elopment of the kidnej"- the 
ureteric buds dev elop from the n olffian ducts at the 5 mm stage and branch into 
ealj ces at the 10 mm stage The kidney migrates upn ard and rotation medially 
occurs at the 14 mm stage, the adult position being reached at about the 25-30 
mm stage It follows that, for some reason, further poational changes of these 
cake kidneys abruptly stop after the 10 mm stage in development 
In the adult the cake kidney is consistently immature m position, form, 
blood supplj, and ureter dem ation All of the true cake kidnej s described in the 
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mass, 5, left kidney mass, 6, common iliac vessels, 7, right ureter, 8, left ureter 

liteiature except the one mentioned by Shoemaker and Braasch 10 neie pelvic 
ectopias noth blood supply derived from the aorta and vena cava neai and at the 
bifurcation, and from the common iliac vessels This vascular arrangement 
mirrors the occurrence in embryonic development m that there vessels are the 
abnormally retained temporary vessels supplying the kidney during the stages 
of its ascent 

The gross form of these cake kidneys is remarkably constant They are lound, 
somewhat flattened masses with a lobulated anterior surface from v Inch the 
ureters emerge and with a smooth concave posterior surface The ureters per se 

10 Shoemaker, Rosemary and Braasch, W F Fused kidnejs J Urol , 41 1,1939 
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Fig 2 1,Aorta 2, infenor %ena cava, 4, right kidnei mass, 5, left kidne\ mass, 6, com¬ 
mon iliac lessels, 7, nght ureter, S, left ureter 

are usuallx normal, but their ongm from extrarenal cal’, ces on the anterior 
surface of the kidnct is defimteh atvpical In all cases but one, there v ere tn o 
ureters vnth no definite renal pelvis AIcCrae s reported a case with but one ureter 
and a rather well defined renal pelvis 

OBSERVATIONS 

In a routine dissection of a 41-% ear-old Xegro male, a grossly abnormal ladne% 
%\as found This kidnei mass was located on the nght side with the supenor lim it 
just opposite the disc betueen the second and third lumbar %ertebrae The 
infenor limit ua« found to extend into the true pelvis about IS mm Postenorlj 
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it w as in relation to the lliacus and the psoas muscles Medially it ex-tended to the 
midline of the vertebral column The left adienal gland was somewhat flattened, 
but was situated m about the normal position The right adrenal gland could not 
be found Theie was a large mass of peruenal fat surroundmg the kidney 

Grossly this kidney lesembles the classical “cake” kidney It measures 10 5 
cm at its greatest diametei and w eighs 260 gm The anterior surface is lobulated 
and shows some semblance of a hilum m the legion which piobably lepresents the 
nght kidney The posterior surface (fig 1) is smooth and concaie with but very 
slight lobulation Some division into light and left parts can be seen externally 
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Fig 4 4 Right kidne\ mass, 5 left hidne-v mass, 9, papilla, 10 calvx like structure 


from the anterior aspect (fig 2) Sections uere made to ascertain the degree of 
division present (figs 3, 4, 5) Antenorh the sections show rather good demarca¬ 
tion, but m the posterior region this demarcation begins to fail 

The ureters it ere well formed and entered the bladder m the normal relation¬ 
ship The left ureter had origin from fi\e external caltces These caltces arose 
from a rather large area of the anterior surface of the left portion of the hidnet 
nn^ The nght ureter had ongm from four external cah ces in a hdum-hke forma¬ 
tion extending the entire length of the anterior surface of the nght portion of the 
hidnex The branthe- of the nght and left ureters are dem ed rather distinctly 
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Fig 5 4, Right kidnej mass, 5, left kidnej mass, 12, pjramid, 13, cjst 


fiom the lespective light and left portions of the kidne 3 r These facts v ere ascer¬ 
tained bj r the study of sections 

The arterial supply it as derived from the abdominal aorta near the bifurcation 
The light artery arose from the proximal portion of the right common iliac 
artei 3 r and divided into t\\ o large branches, both going to the right portion of the 
kidne 3 ' One branch entered the smooth postenor surface and the other branch 
enteied the lnlum-hke formation The left artery arose at the bifurcation of the 
aoita and was distributed largely to the left portion of the kidney with one 
fairl 3 r large branch going to the right portion The venous drainage show ed less 
division into the light and left parts than did the aitenal supper One large vein 
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Fig 6 1, Serous cvst, 2 flattened epithelium, 3, enlarged tubules, 4, excessive inter¬ 
stitial connective tissue, 5, glomerulus 

arose from the entire anterior surface of the kidney and entered the inferior t ena 
eat a about 4 cm abot e the bifurcation A smaller t ein arose on the most medial 
aspect of the Lidnet and entered the proximal part of the left common iliac t ein 
Genesis of this tvpe of kidnet is further mirrored by the characteristic fetal 
lobulation, which is relatit elv common (fig 1) in arrested development, however, 
function is apparentlt adequate Kiclner cvsts are of three principal tvpes and 
can be either mixed or of a specific type such as sohtarr cvsts which are large and 
individual In nature, retention cvsts due to renal vascular or inflammatory 
disease resulting in tubular dilatation or congenital poly cystic kidnev s Solitary 
c\ st« ma\ be hemorrhagic but in this instance contained serous fluid Thev v aned 
considerabh in size and were either congenital m origin or were the result of 
tubular obstruction 

The congenital poly c\ Stic kidney is a genetic maldev elopment Insufficient 
functioning renal tissue raa\ result m earh death In this instance adequate renal 
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tissue was present, and little or no clinical evidence of maldevelopment appeared 
until about the 35-45th year of life At this time renal failure resulted from 
progressive increase in the size and/or number of cysts (figs 5 and 6) 

Renal enlargement is usually due to increase in size of individual cysts, rather 
than to increase in number The cake kidney has a follicular or irregular profile 
The cysts are lined by lou cuboidal or flattened epithelium (fig 6) The remaining 
renal tissue is hypoplastic, the number of nephrons apparently being reduced due 
to excessive interstitial connective tissue 
This renal malformation is a result of faulty embryogenesis The kidney is 
developed from tvo separate portions which must unite One portion, from 
metanephrie blastema, forms convoluted tubules and glomeruli The other 
portion, from the v olffian duct, forms ureter, renal pelvis, and collecting tubules 
Faulty embryogenesis of collecting ducts until convoluted tubules tends to give 
rise to the cystic change 


SUMMARY 

The tenth example of a fused pelvic (cake) kidney is reported with a compre¬ 
hensive renew of pertinent literature These cake kidneys are unique m their 
lack of symmetry and in their fetal characteristics The unusual gross vascular 
and excietory components are described and illustrated The histopathology is 
reviewed and illustrated 
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ECHTN'OCOCCIN DISEASE OF KIDNEY REPORT OF A CASE 

WILLIAM L HEFENLAN' 

Tvpicallv the areas of echinococcus infestation are the sheep and cattle raising 
districts of the world as for example South America Australia New Zealand 
South Africa Asia Ceutral and North Europe and the countries within Asia 
and Africa bordering the Mediterranean At one time the incidence m Iceland 
was extremelx high but this has been decreased markedlv m recent x ears with 
proper pubhc health measures Bx 1940 519 cases had been reported m the 
American literature 95 per cent of which were m immigrants 
The parasite causing the disease is the Echinococcus granulosus It measures 
from 2 5 to 9 mm in length and consists of three parts a head or 5 eolex neck 
and three tail segments or proglottids The scolex contams a rostellum with a 
double row of hooklets and four suckers which facihtate attachment to the in¬ 
testinal mucosa 

The defimtn. e hosts are dogs also wolxes jackals and covotes Intermediate 
hosts are man, cattle sheep, horses hogs and other herbn orous animals 0\ a 
evaeulated in the feces are ingested bv man or other intermediate hosts In the 
duodenum the embrvo escapes from the embrvophore and attaches itself to the 
intestinal mucosa which is penetrated with entrance into mesenteric terns or 
lymphatics The o\ a then ma\ pass to \ anous parts of the bodv most frequentlv 
entering the portal svstem and lodging m the hi er If not destroi ed bx phago- 
cvtic cells the hooklets disappear the lan a undergoes central i esicnlation and 
the cist begins to increase in size Formation of a evst within the kidnev pre¬ 
supposes passage through the portal si stem and also through the pulmonarv 
circulation unless a patent foramen oi ale is present Renal hvdatid is uncommon 
and comprises about 2 5 per cent of all cases of infestation 

As the evst grows the eni eloping membrane becomes differentiated into an 
external laminated lax er and an internal germinal lax er "Within the ci st canty 
are found fluid, brood capsules scolice* and daughter evst 5 The daughter cysts 
arise from the germinal epithelium of the pnman ci st w all and also from brood 
capsules and scohces When a brood capsule ruptures the seolices escape mto 
the hi datid fluid and are known as hi datid sand Infection usualli takes place 
during childhood but does not become clmicallx manifest until adult life 

The svmptoms of renal hi datid may be onlv lague pain m epigastrium or 
flank, varvrng degrees of discomfort on urination, or when there is comniumca¬ 
tion between the ex st lumen and the renal pelvis there mai be renal cohc due to 
passage of hi datid sand small daughter cists or shreds of the envelopmsr mem¬ 
brane 

The diagnosis can be made b\ a cluneal awareness of its incidence m patients 
living m or coming from areas where the disease is pretalent and m whom un- 
nan svmptoms and radiographic finding 5 are suggestne The cyst wall mav 
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occasional^ undeigo calcification which can easilj be seen on the x-rai film 
The diagnosis becomes obvious w hen foimed cyst material is passed in the urine 
Two tests foi lydatid sensitivity can be performed, the mtradermal test is the 
most sensitive and most widely used Aftei successful opeiation this test remains 
positne because of the persistence of fi\ed antibodies The antibody tit-re is 
measuied by the complement fixation test, the title of which falls after surgeiy 
and which theiefoie can be used as a measure of opeiatne success Because of 
the seal city of fresh antigen in this country both these testing materials may 
be difficult to obtain 

Opeiative treatment in the past has consisted of neplnectomy, partial ne- 
phieetomy 01 enucleation of the cj'st and maisupiahzation Duiing am of 
these operative procedures caie must be taken to avoid spillage of the cist 
contents since this may cause a severe alleigic reaction 

CASE REPORT 

A S , a 47yeai-old Italian man who had recentty immigrated to this country, 
vas first seen Septembei 8, 1955 He was leferred by his famity physician who 
first saw the patient 3 weeks previously because of inteimittent dysuna, fre¬ 
quency and pyuria He complained of vague urinary discomfort for several 
years, particulaily mild dysuna Pie never had any colicky pain although he 
had epigastnc and right upper quadiant discomfort occasionally He had re¬ 
ceived sulfa drugs and a broad-spectrum antibiotic w hicli did not alleviate the 
symptoms and to which the pjunia had failed to respond Four years previously 
he undei w r ent an uneventful appendectomy 

The patient was well developed and w r ell nourished Blood pressure 140/80, 
pulse 90, respiration 22, temperature 37 6 Mild light costovertebral angle ten¬ 
derness w r as present No abdominal masses were palpable Unnalysis specific 
gravity 1 020, albumin 3 plus, sugar negative, pH 6 0, urine sediment loaded 
with white blood cells Urine culture showed no growth Blood studies showed 
hemoglobin 12 mg , white blood cells 14,200, with a differential showing eosino¬ 
phils 11 pei cent m an otherwise normal smear Repeat differential smears 
show ed eosinophils 8 per cent and 9 per cent Intravenous pyelograms show ed 
a normal and satisfactorily visualized left upper urinary tract On the right side 
the visualization was unsatisfactory (fig 1 , A) There was excretion of contrast 
medium in what appeared to be dilated calyces at the lower pole with the pos¬ 
sibility of a tumor mass at the uppei pole At cystoscopy the bladder mucosa 
was found to be mildly inflamed Both ureteral orifices were normal in size and 
position Urinalysis again showed many white blood cells and red blood cells 
and uime culture was negative Urine from the left kidney was clear and nega¬ 
tive microscopically That from the right contained many white blood cells No 
abnormal constituents could be identified A retrograde pyelogram of the light 
kidney showed compression and elongation of the calyces due to an upper pole 
mass that was well outlined (fig 1, B) The epithelial lining of the pelvis and 
upper ureter appeared to be ragged No antigemc material for skm tests or 
complement-fixation study could be obtained 
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Fig 1 


Right renal exploration eras performed with a preoperatn e diagnosis of 
probable echinococcus erst of right kidnei Incision was made 01 er the twelfth 
rib which was resected subpenosteallv Examination showed the kidnei to be 
enlarged It was extremeli adherent to the adjacent perirenal fat and there was 
a large tumor mass at the upper pole with dense adherence to the peritoneum 
underhung the lower border of the h\ er The ureter w as found to be markedly 
thickened A right nephreetomi was performed The patient’s postoperative 
course was unei entful He now has no unnan svmptoms and the unnah sis is 
negative 

Pathological report (William Sinclair Jr , hi D ) ‘ The gross specimen con¬ 
sists of a previously sectioned fluctuant c\ Stic mass resembling ladnev measur¬ 
ing 12 b\ S bv 7 o cm m greatest dimensions (fig 21 Transections show the 
cortex and medulla to be markedh thm The cortex ranges from 0 1 to 0 5 cm 
m thickness and the medulla consists onh of a thm firm membranous structure 
The pelvis and major and minor cahces are dilated ernpti and distorted b\ a 
ci stic mass hned by opaque grai membranous tissue The mass measures 7 bi 
S bi G cm m greatest dimension and contains numerous similar thin-walled 
cists ranging from 0 1 to 3 5 cm m greatest dimension These cysts contain 
clear fluid in which are abundant minute grav particles Attached to the kidnei 
is a segment of ureter measuring 7 cm in length and 2 cm in diameter ’ 
Microscopic studi Material from the small cists was placed on a glass shde 
and examined without stain and disclosed numerous scohces with hooklets 
tvpical of Echinococcus granulosus m the lanal phase (fig 3) 


18 


WILLIAM L HUFFMAN 


occasionalh undcigo calcification which can easily be seen on the \ ra\ film 
The diagnosis becomes obc ious w hen foimed 03 st material is passed in the urine 
Two tests foi hydatid sensitn lty can be peifoimed, the mtradermal test is the 
most sensitn e and most w idelv used After successful operation this test remains 
positne because of the peisistence of fixed antibodies The antibody titre is 
measuied by the complement fixation test, the title of which falls after surgen 
and which theiefoie can be used as n measure of operatice success Because of 
the scaicity of fiesh antigen in this countn both these testing materials may 
be difficult to obtain 

Opeiatne treatment in the past has consisted of nephrectomy, partial ne 
phiectomy 01 enucleation of the cyst and marsupialization During am of 
these opeiatne procedures care must be taken to avoid spillage of the cxst 
contents since this may cause a secere allergic leaction 

CCSE KEPORT 

A & , a 47-y r ear-old Italian man who had recently" immigrated to this country", 
was first seen Septembei 8 , 1955 He was inferred by his family" physician who 
first saw the patient 3 weeks preciously because of intermittent dy’suna, fre¬ 
quency" and pymria He complained of vague urinniy" discomfort for seceral 
years, particularly" nuld dy'suna He neeer had any colicky" pain although he 
had epigastric and right upper quadrant discomfort occasionally" He had re¬ 
ceived sulfa drugs and a broad-spectrum antibiotic w Inch did not alleviate the 
symptoms and to w hich the pymria had failed to respond Four years previously 
he undeiccent an uneventful appendectomy" 

The patient evas well developed and well nounshed Blood pressure 140/80, 
pulse 90, respiration 22 , temperatuie 37 6 Mild right costovertebral angle ten 
derness ccas present No abdominal masses were palpable Urmalymis specific 
gravity 1 020, albumin 3 plus, sugar negative, pH 6 0, unne sediment loaded 
with white blood cells Unne culture showed no growth Blood studies showed 
hemoglobm 12 mg , cc lute blood cells 14,200, with a differential showing eosino¬ 
phils 11 per cent in an otherwise normal smear Repeat differential smears 
show ed eosinophils 8 pei cent and 9 pei cent Intravenous pyelograms showed 
a normal and satisfactory casualized left upper unnary" tract On the nght side 
the visualization was unsatisfactory" (fig 1 , A) There w as excretion of contrast 
medium in what appeared to be dilated calyces at the lower pole with the pos¬ 
sibility" of a tumor mass at the upper pole At cystoscopy" the bladder mucosa 
was found to be mildly inflamed Both ureteral orifices cvere normal in size and 
position Urmaly"sis again showed many white blood cells and red blood cells 
and unne culture was negative Urine from the left kidney" cc as clear and nega¬ 
tive microscopically That from the nght contained many cvhite blood cells No 
abnormal constituents could be identified A retrograde py r elogram of the nght 
kidney showed compression and elongation of the calyces due to an upper pole 
mass that was well outlined (fig 1, B) The epithehal lining of the pelvis and 
upper ureter appeared to be ragged No antigenic material for skm tests or 
complement-fixation study could be obtained 
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Fig 1 


Right renal exploration was perfoimed with a preoperative diagnosis of 
probable echinococcus cyst of right kidney Incision w as made over the tv elfth 
nb vhich was resected subpenosteally Examination shoved the kidney to be 
enlarged It was extremely adherent to the adjacent perirenal fat and there was 
a large tumor mass at the upper pole with dense adherence to the peritoneum 
underlying the lower border of the liver The ureter was found to be maikedly 
thickened A right nephrectomy was performed The patient’s postoperative 
course was uneventful He now has no urinary symptoms and the urinalysis is 
negative 

Pathological report (William Sinclair, Ji , M D ) “The gioss specimen con¬ 
sists of a previously sectioned fluctuant cystic mass resembling kidney, measur¬ 
ing 12 by 8 bj 7 5 cm m greatest dimensions (fig 2) Transections show the 
cortex and medulla to be markedly thm The cortex ranges from 0 1 to 0 5 cm 
in thickness and the medulla consists onlj of a thin, firm, membranous structure 
The peh is and major and minor cal} ces are dilated, empty and distorted by a 
cystic mass lined bj opaque gray membranous tissue The mass measures 7 by 
8 b} 6 cm in greatest dimension and contains numerous similar thin-walled 
cj sts ranging from 0 1 to 3 5 cm in greatest dimension These cysts contain 
clear fluid m w hicli are abundant minute gray particles Attached to the kidney 
is a segment of ureter measuring 7 cm m length and 2 cm m diameter ” 

Microscopic stud} Material from the small c}sts was placed on a glass slide 
and examined without stain and disclosed numerous scolices with hooklets, 
typical of Echinococcus granulosus m the larval phase (fig 3) 
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“The cyst u all (pnmarj cyst) is lined by lelatn e acellular p.nh-sta.mmr fibril 
lar material in which aie a fev ljmphocytes This lepresents the t I 
laminated ^er In some places the lining is composed of clusters oH 
vhicli aie frequently multinucleated and vhich ha\e poorty defined cell^ 6 T S 
and are multila\ ered Some of these cells may be foreign bodj giant cells ° I ^ 
probably lepresent residual gernunatne or embryonic membiane from' ] ^ 
daughtei cjsts anse The outeimost layer is composed of loose fibrous " *' C 
infiltrated with lymphocjdes, plasma cells and eosinophils This layer ]s 0U yi^ 1S ’ SUe 
to the seiosa of the pelvis The pelvis shows squamous metaplasia of epitkeh ** 
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and infiltration of the wall with lymphocytes, plasma cells and eosinophils In 
some places there is amorphous basophilic and eosinophilic debns and adjacent 
to this, projecting into the lumen of the cist, are small cists lined b\ flattened 
or cuboidal epithelium 

“Section of kidnev shows the cortex and medulla to be infiltrated with lvm- 
phocvtes and plasma cells, with marked atrophc of tubules and glomeruli m 
some places There is hyperemia and interstitial hemorrhage 

“Sections of ureter show a squamous metaplasia and marked chrome inflam¬ 
mation 

“Diagnosis Echmoeoecus e\ st of kidne\, chronic p\ elonephntis, chrome in¬ 
flammation of ureter ” 


SC'MilARl 

The incidence, etiologj, diagnosis and treatment of echinococcus disease of 
the kidney hat e been bnefiv outhned A case of renal hi datid disease, diagnosed 
preoperatn eli, is reported 
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Fig 2 



Fig 3 


The cyst v all (primarj" cyst) is lined by lelative acellular pink-staining fihnl 
ar material m which are a few lymphocytes This lepresents the cuticulai or 
“ some P^ aces the lining is composed of clusters of large cells 

\ ttre f j e O uent 'y multmucleated and which have pooily defined cell borders 
nrn v 15 multllayered Some of these cells may be foieign body giant cells, others 
? y le P lesent residual germmative oi embryonic membrane from m hich 

infiLtl^i™^ outermost la F ei is composed of loose fibrous tissue 
mfaltmted withi lymphocytes, plasma cells and eosinophils This layer is adherent 
serosa of the pelvis The pelvis show s squamous metaplasia of epithelium 
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and infiltration of the w all with lymphocytes, plasma cells and eosinophils In 
some places there is amorphous basophilic and eosinophilic debns and adjacent 
to this, projecting into the lumen of the cyst, are small cysts lined by flattened 
or cuboidal epithelium 

“Section of kidney shows the cortex and medulla to be infiltrated with lym¬ 
phocytes and plasma cells, with marked atrophy of tubules and glomeruli in 
some places There is hyperemia and interstitial hemorrhage 

“Sections of meter show a squamous metaplasia and marked chronic inflam¬ 
mation 

“Diagnosis Echinococcus cyst of kidney, chronic pyelonephritis, chronic in¬ 
flammation of ureter ” 


SUMMARY 

The incidence, etiology, diagnosis and treatment of echinococcus disease of 
the kidney have been briefly outlined A case of renal hydatid disease, diagnosed 
preoperatively, is reported 

301 Republic Bldg , Cleveland 15, Ohio 
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CONGENITAL CYSTIC HYDROCALICOSIS (UNILATERAL 
MULTICYSTIC DISEASE) 

AARON J FINK, WILLIAM B GARLICK and ARTHUR STEIN 

Departments af brology and Pathology, Albany Medical School and Albany Hospital, 

llbany, A r Y 

Recently efforts have been made to elucidate and classify more accurately the 
anatomical and clinical manifestations of cystic renal diseases Spence' and 
DeWeeid and Simon- have repoited a study of congenital cystic lesions of the 
kidney in which they carefully sepaiated multi cystic, multilocular cystic, simple 
cystic and polycystic diseases of the kidney on the basis of anatomic and roent- 
genogiaplnc cliaractenstics and piognosis Spence, dcscubingmulticystic disease, 
stated “The typical clinical picture consists of the finding of a mass in the renal 
area in an otherwise healthy infant with nonfunction on the excretory urogram 
on the involved side in association until a normal continlateral kidney” Ana 
tonncally, there is a “replacement of normal kidney by a conglomeration of 
varying sized cysts with no discernible renal parenchyma often associated with 
absence or atresia of the ureter ” This entity is regai ded as separate and distinct 
from polycystic disease and multiloculai cysts of the kidney 

Although the usual presenting complaint is that of an abdominal mass, we 
wish to present the case of a child until umlateial multicystic disease in which 
no renal mass w as palpable and whose clnef symptom w as recurrent transient 
pyuria This case is significant, however, because of the fact that pathological 
studies of the surgical specimen have enabled us to re-evaluate the pathogenesis 
of this complex congenital disordei 


CASE REPORT 

(C-4379) A 6-month-old male infant was admitted foi the thud time on 
lune 4, 1956, for re-evaluation of unexplained recurrent fever and failure to 
gam w eight The child had been delivered one month prematurely by planned 
cesarian section Following birth, he had been cyanotic for 48 hours, during 
which time oxygen had been administered At 3 months of age, because of the 
possibility of hydrocephalus, he was hospitalized foi study Tins condition was 
not found to be present An intravenous pyelogram showed an absent right 
renal shadow and a normal left kidney Cystoscopy and retrograde pyelography 
revealed absence of the right ureteral orifice The retrograde pyelogram on the 
left was normal (fig 1) 

On Ins second admission 1 month later, the diagnosis of cramosynostosis was 
considered, but disproven The cystoscopic and retiograde pyelographic findings 
were unchanged The initial unne specimen contained a few clumps of white 
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Fig 1 Retrograde melogram showing compensator! h\pertroph\ of left kidnei and 
absent right renal shadow 

blood cells although centrifuged specimens at the time of c\stoscop\ failed to 
show pyuna The impression of the urologist at that time w as piobable right 
renal agenesis 

Following discharge, the infant had frequent colds, episodes of fe\ei, and 
failed to gam weight There were no symptoms referable to the urinary tract 
The infant was then admitted for the third tune because it was felt that there 
was an underlying urological disorder that required further stud} The cluld 
presented as an undernourished, 14 5 pound, 6-month-old male infant w ho fell 
into the Stuart 5 per cent de\ elopmental group His temperature was 101F 
Ph\sieal examination was completely negatne The urine contained 10 white 
blood cells per high pow er field with an occasional clump of pus cells The results 
of additional laboratory imestigations repealed hemoglobin of 9 9 gm , hemato¬ 
crit 33 and a white blood cell count of 12,600 The nonprotein nitrogen was 41 
mg per cent Streptococcus vindans was isolated from a throat culture and 
blood culture yielded nouhemoh tic gram-positne cocci A unne culture showed 
gram-negutn e bacilli of the coliform group 
On June 6, 1956, c}stoscop\ was agam performed A careful search was made 
for an ectopic ureteral onfice, but none was found Howeier, at the site where 
the nght ureteral onfice would normalh be situated, there was an apparent 
small blind cellule, impenetrable to catheters and resistant to retrograde intro¬ 
duction of d} e Centrifuged urine specimens obtained at cc stoscopi w ere negn- 
ti\ e for pus cells and a specimen obtained the next da} contained onh an occa¬ 
sional white blood cell In view of the negatne c\stoscopic findings, absence of 
pvunn during three urologic examinations and an absent nght renal shadow, 
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Fig 2 Surgical specimen showing dilated cjsts (minor ealjees) attached to redundant 
hjdroureter terminating in an atrophic cord 

the uiologtcal consultant felt that tight tenal agenesis was still the most tenable 
diagnosis However, it was decided to perfoim a flank exploration 

Upon entering the light letioperitoneal space, a numbei of film, nodular 
stiuctures suggesting scybala weie palpated along the ascending colon How¬ 
ever, aftei difficult dissection, about eight small connected cysts, appearing 
much like disciete maibles, were sepaiated from the postenoi pnnetnl perito¬ 
neum These cysts were attached to a dilated redundant uretei winch was 
distended and tense wnth urine As it appi oached the bladder, the uretei became 
a filamentous coid (fig 2) No giossly lecognizable renal tissue could be found 
and nephio-uieterectomy was performed, ligating a hypoplastic renal pedicle 
Gioss examination of the operatne specimen ie\ealed a pmhole opemng at the 
end of the aplastic ureter which ejected a tiny diop of purulent urine on com¬ 
pression of the pioximal cysts 

The specimen consisted of a lobulated clustei of 10 to 15 cysts measuring 
appioximately 5 5 b}' 2 by 2 5 cm , in continuity with a 5 cm long segment of 
uretei Each cyst varied in size from 1 5 to 2 5 cm m diameter No recognizable 
renal tissue was present The external surface was smooth and giay-white and, 
on opening, each cyst was filled with thin, straw-colored fluid The lining was 
smooth No giossly recognizable renal tissue could be found in the walls of the 
cysts or betw een them The pelvis and proximal portion of the uretei w ere 
dilated and thin-wailed and the mucosa was smooth, shiny and pinkish giay 
v At the distal end of the ureteial segment the wall was thickened and the lumen 

markedly stenosed 

Histologically, each cj r st had an imperfectly layeied nbromuscular wall, in 
the fibrous stioma of which were some evidences of attempts to form abortive 
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Fig 3 Wall of renal cyst showing the presence of lavers of muscle and minute tubules 
X 130 


renal tubules or imperfect glomeruli (fig 3) Special stains to demonstrate muscle 
and connectiv e tissue clearly showed the presence of these tissues, thus indicat¬ 
ing that the walls of the cists were structurally similar to the walls of normal 
caly ces 


DISCUSSION 

Embry ologically, the ureter, a derivative of the wolffian duct, having taken 
its origin as a bud from the cloaca, grows cephalad It may, for reasons thus far 
unknown (possible first trimester infections, etc ), become arrested in its linear 
progress at any stage, giving nse to a defect that may vary r from a blind trigonal 
dimple to an elongated, superiorly closed, sac-like structure It may be normal 
m caliber or merely an atrophic cord, especially in its upper portion w Inch is the 
last to mature 

How e\ er, once the ureter reaches the mesodermal mass of nephrogenic tissue, 
it initiates renal differentiation Fairly well established is the theory tlint the 
metnnephnc renal anlage wall not de\ elop glomeruli or com oluted tubules until 
contact is made with the ascending primitive ureter Xow the ascended uretei, 
in juxtaposition with the blastenuc mass, is either capped by this tissue or pene¬ 
trates it Meanwhile, the collecting tubules develop from the ureteral bud and 
stimulate the mesodermal nephrogeme mass to form convoluted tubules and 
glomeruli Rudmventarv metaneplnc tissue, when it is found in a renal fossa 
area, is often classed as umlateral renal agenesis However, this tvpe of defect 
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1 u 2 Surpc il specimen showing dilated c\st« (minor cihccs) attached to redundant 
li\ dromUor ti rnun itmp in m itroplnc cord 

the mologu il consult mt felt tint light reinl agenesis was still the most tenable 
ill ignosts llowcxei it w is decided to perform i flank exploration 

l pon enteimg the right letioperitoncil space, i number of firm, nodular 
stun tint's suggesting sc\ hili were palpited along the ascending colon How 
e\ei iftei ditluult dissection ibout eight small connected cists, appearing 
much like discrete inubles were separated from the posterior parietal perito¬ 
neum these cists were ittuhed to i chlited redundant ureter which was 
distended ind tense, with urine Vs it ipproiched the bladder the ureter became 
i hlvmentous coixl (tig 21 \o grossli ret ogmzable renal tissue could be found 
md nephio-urotoroc tonn w is pertormed hgiting i hi-poplastic renal pedicle 
tlioss e\ inuultion ot the operatne specimen reieiled a pinhole openmg at the 
end ot the iphstu ureter which ejected i tun drop of purulent urine on com 
pression ot the proxint il exsts 

l he spec linen c onsisted ot i lolxulitod i luster ol 10 to 15 exsts measuring 
ippioximitc'lx 5 5 bx 2 bx 2 5 cm m commmtx xxith i 5 cm long segment of 
mx'toi 1 pc h c x'st x tried m spo 1 rom 1 5 to 2 5 cm in dnmeter Xo recognizable 
ren il tissue xx is present 1 he extern il shim lee w is smooth and grax -white and, 
on opening ouh cx~st was tilled xxath thin stnw-< olored fluid The binng "as 
siiicxoth Xo gtxxssh rxacxgm'-ahle renil tissue could be found m The wadis of fi’ c 
c x'sts or K'txxcvn them Hie polxis and proxuml porncxn ot the ureter were 
dilited ind ,hm-xx~alled uici the mucosa was smooth shiny and pinkish grax 
V, the ciist i! end ot the ureteral <x\rn ent the x\~oll xx'ns thtc hered and the lumen 
m irked lx sionosed 

HtstoXxgtc illx' eidi cx>t bid vn nnv>-'ric\tlx~ ]ivorod rbromustular wall m 
d e t brers sctwmi ot xxlmb were sen e oxidei as ot ittonrers to term abortixe 
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Fig 3 Wall of renal cist showing the presence of latere of muscle and minute tubule* 


X 130 

renal tubules or imperfect glomeruli (fig 3) Special stains to demonstrate muscle 
and connectne tissue clearh shotted the presence of these tissues, thus indicat¬ 
ing that the nails of the cists ttere structural^ similar to the trails of normal 
cah ces 

DISCUSSION 

Embrj ologicalh, the ureter, a demntne of the ttolffian duct, having taken 
its origin as a bud from the cloaca, grows cephalad It may, for reasons thus far 
unknown (possible first trimester infections, etc ), become arrested m its bnear 
progress at ant stage, giving nse to a defect that mat \ art from a blind trigonal 
dimple to an elongated, supenorlt closed, sac-like structure It mat be normal 
in caliber or merelt an atrophic cord, especiallt m its upper portion ttluch is the 
last to mature 

Hott et er, once the ureter reaches the mesodermal mass of nephrogenic tissue, 
it initiates renal differentiation Tairlt well established is the theort that the 
metanephnc renal anlage will not det elop glomeruli or com oluted tubules until 
contact is made with the ascending pnnutiie ureter Xow the ascended ureter, 
in juxtaposition with the blastennc mass, is either capped bi this tissue or pene¬ 
trates it Meanwhile, the collecting tubules deielop from the ureteral bud and 
stimulate the mesodermal nephrogenic mass to form com oluted tubules and 
glomeruli Rudimentan metanepluc tissue, when it is found m a renal fossa 
area, is often classed as unilateral renal agenesis Howeier, this tvpe of defect 
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since micro^pic^xaniinatioi?^ J VtlCm< l iennl h JToplasm lather than agenesis, 
the piesonce of tubules and glomeiuh =>° ^ bIast ° ma genera ^ repeals 

characteifzed by adLTe^ofcvst ° f / he typo 1)ere descr,bed are grossly 

logic study of this malfoimahnn . S " n!° Ut d,scermbIc ienaI parenchyma, histo- 
and glomeruli These finrli ' SUa y my cals the presence of abortive tubules 
mesodeima,Li tf ™ rf™ of ‘"'Perfect differentiation of the 
stimulus Thus this entite min" india ate the presence of the ureteral bud 
The striking- feature nf u ° considercd to ' je a form of renal hypoplasia 
gross discrete cysts of vaiinH gI ° UP ° f bjpopIastlc ^dneys is the piesence of 

appio^matmg immhe Ze ’f USUaIly 7 f ° 2 °’ * " Umber 81ga ' ficantly 

istic is the constant oo<j n * f minor ca ly r ces Another gioss character 

c« n s,„„,oTr^ 

congenital nretemi , , , e ‘ e t iat these cysts arise as the result of 

mm stage embryo The 1>r ° bably deveIo P in S 111 the 10 

mal mass and fail tn lm d alj ceal buds impeifectly entei the mesoder 

when first employing the etpresmon 7"°'^' ye “ rS ag °’ ScWtZ 

it plausible that this renal anomalv had multlcystic d,6ease similarly left 
developmental process ■> Although 7 d 7 °j gm at any earIy stage m the 
way be considered a hvr! 1 pence stated that tins condition can in no 
some instates the re ^JVAonephutoc phenomenon, he acknowledged that in 
theimoreS bet " mi tbe Cyste a ” d the urcter Fur 
roentgenogram of the n l i 0 dye via a stenotic ureter into cysts in a 

addition, noted m two case reporte^e^o ^ Goodyear and Beard > m 
pelvis by a small orifice and felt that an COnimunjcatlon of some cysts with the 
tion might be responsible fn +i underlying congenital ureteral obstruc 

plev T , defect ' 11 18 that tins com- 

the primitive ureter and the i ' '' 0 f artla * to complete faduie of union of 
caused by proximal uremia) ® P lrogailIC blastema as a result of hydrocahcoms 
Wlcu/,^ nXjgm^T”- * ha 'Wes on .*m» seen 
the pelvis, becoming secoudarilv infeef 0 °busts capable of communicating with 
alternative, more descnntive form i ^ ’ a , nC discharging puiulent urme An 
sis of this entity, would be “con 7 T""’ T ' ducfl Wouid indicate the pathogene- 
port for this conV^ the dem™ Sirr ” 1*LV 

mhcntcd, nonprogressive, 

reported cases, there was a palpable flank mass as the prelaw 
Howevei, the size of the renal mass is governed by the th “ g J° mp W 

i Bell, E T Renal Diseases Philadelphia Lea and Febiger 1046 n w 
263,S artZ ’ J ^ umlatera! multicvsUc lad** K^Vnt^J UroJ 36 

E ^datera] nudtiejstic kidney in infancy Am j 
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nosis For example, lower ureteral stenosis in the fetus would lead to an earlier 
dilatation of the proximal ureter and lesser degrees of h\ droeaheosis In the 
majontv of the previouslv reported eases the stenosis has usualh been in the 
upper ureter which would facilitate the development of earlier greater more 
readilv palpable ealvceal cvsts Our case of lower ureteral obstruction, caused 
an lmtiallv greater ureteral distention with relatn elv small cah ceal c\ sts and 
clmicallv a nonpalpable kidnev and a radiologieallv absent renal shadow The 
atretic portion of ureter may bar e a pinhole size lumen unpenetrable to diag¬ 
nostic aids, but readilv capable of transmitting pus cells mterauttentlv or eon- 
tmuouslv from an infected renal cyst, as demonstrated m our case 

In two of the previouslv reported cases, there were concentnc renal calcifica¬ 
tions, and these examples, coupled with those of the palpable kidnev made 
surgical exploration mandat on - for presumptne neoplasm Engel 8 recentlv 
stressed the need for exploration in the presence of minimal signs for malfunc¬ 
tioning hah es of double kidnei s Apparent renal agenesis with constitutional 
signs of infection and no consistent urological signs or symptoms as m our case, 
should also be considered an indication for flank exploration, particularlv m the 
pediatne age group 


SUMMARY 

A case of congenital c\ stic hi droeaheosis (unilateral multicvstic disease) with 
the pnrnan svmptoms of recurrent fei er, failure to gain weight transient pinna 
and no palpable renal mass is presented 

The microscopic demonstration of the abortn e development of tubules and or 
glomeruli indicates that this condition must be considered an extreme form of 
renal hvpoplasia 

The presence of muscle in the walls of these renal ci sts and their gross num¬ 
ber suggested that thev are embn ologicallv unperfeetlv formed minor ealvees 

The site of ureteral obstruction determined the degree of renal c\ stic enlarge¬ 
ment and the presence or absence of a eluueallv palpable mass It is suggested 
that a more dereripme altematne term for unilateral multicvstic disease be 
eongemtal c\ she hi droeaheosis 

e Engel, W J Remarks from case presentations, at A U A meeting, Boston, 1956 
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INFLUENCE OF SEX HORMONES ON FORMATION OF 
EXPERIMENTAL VESICAL CALCULI IN MALE RATS 


DONALD F McDonald and RALPH A EDDINGS 

From the Division of Urology, Department of Surgery, University of Washington School 

of Medicine, Seattle, Wash 


In humans, the incidence of urmai 3 r htlnasis is significantly greater in males 
than in females 14 See table 1 

It is geneially accepted by most investigators that the male dominance in 
urolithiasis is attributable to the close pioximity of the genital and urinary tracts 
This proximity predisposes to obstruction and stasis It has been shown that 
urmaiy tract infection 6 7 is an important enhancing factoi m the genesis of 
urinary calculi The lelatively longei male uiethra and the prostate (especially 
in the piesence of enlargement of this gland) make it more difficult for the male 
to pass small stones This is the common anatomical explanation of sex incidence 
of calculi favoring the male 

Although theie is a good deal written on the anatomic piedisposition to stone 
formation in the male, other mechanisms nmj 8 be involved Butt 4 points out 
that women are more pi one to upper uiinary tiact infection than men, yet, as 
showm by Lett, Higgins and Winsbuiy-Wlnte m then individual senes (table 1), 
lithiasis is moie common in males than in females Randall, 8 on papillary calcifi 
cation covering 239 neciopsies, found calcium plaques to be about twice as com¬ 
mon m the male as in the female On an experimental basis, Marshall and asso 
ciates 9 demonstiated a consistent sex diffeience in the Wistni rat undei varied 
conditions In those implanted with human stone fragments, the average weight 
of the stones increased 220 per cent in the male, but decreased 90 per cent m the 
females Another implanted group of both sexes treated with hyaluromdase 
showed the same maiked sex difference When the results of this experiment 
were compared with those of the pievious one, no effect of the hjmluromdase 
was noted Etherization enhanced stone foimation, but, m addition there was 
a pioportionately greater lesponse in the males than m the females Gershon- 
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Table 1 Summary of clinical statistics on urolithiasis showing male dominance 


Senes 

, Total Ntunber 
of Oses 

Sex Incidence 

« 

Sex Ratao 
jUales/Females 

Males 

Females 1 

Butt 1 

185 

121 

! 

64 

1 9 

Higgins’ 

S57 

677 

180 

3 8 

tVmsburj -White' 

866 

5S9 ! 

277 

2 1 

London Hospital' 

2574 

1660 1 

914 i 

1 8 

Lett® 

2708 

1760 

048 

1 9 

Total 

7190 

4807 

2303 

2 1 


Cohen and others 10 pioduced stones in 14 out of 46 female Wistai rats nothin 
15 to 60 weeks with 1 mg testosterone propionate 3 times weekly Twenty male 
rats given the same treatment, and litter-sister contiols receiving no treatment 
formed no stones Work of the above observers may implicate a heretofore un¬ 
recognized reason for the sex difference other than the anatomical differences in 
the genitourinary systems in the tw o sexes 

Tw o other mechanisms affecting stone formation mi olvrng sex hormones hai e 
been studied In a series of 462 studies on protective urmary colloids, Butt 4 
demonstrated that women have more protective activity than men, piegnant 
women, more than nonpregnant women, and Negros (both sexes) have the 
highest degree of protective colloidal activity He found only 8 cases of urolithi¬ 
asis in 13,000 pregnancies, whereas 23 out of 64 female stone formers were 
nulhparous A second mechanism which links citrate excretion, sex hormones 
and calcium solubility and excretion was uncoiered b} T Shorr and others 11 12 
They demonstrated that injected estrogens increased citrate ion excretion The 
citrate ion combined with calcium, forming a soluble calcium-citrate complex, 
thus decreasing the concentration of fiee calcium ions mailable for crystalliza¬ 
tion with phosphates Cyclic alteration of citrate excretion during different 
phases of the menstrual cycle was established, viz, low excretion during men- 
straation, with highei output about the middle of the cycle They administered 
estradiol benzoate to two amenorrheic girls, causing significant increase m 
citrate excietion during treatment, with a sharp return to lowei le\ els on its dis¬ 
continuance \ male with pitmtarj hj pogonadism showed a decrease m citrate 
excietion during testosterone treatment, with an increase when the hormone 
was discontinued Scott and others' 1 in woiking with blood and urinary citrate 
olerance lm ek m normal people and in stone formers, found that greater amounts 
o citric acid were excreted m the urine of normal adults, beginning at puberty 
than m children, debilitated persons and aged men Sex diffeiences were not 
Thus, ,e\ hormones maj „hn a tt ZT 

ni m iRornont of renal stojics J Lrol 63 507 1945 * ™ ° um,num **' Provide pels in the 
J Iro'i 60 202, inT 3 PK " ,S C “ n<1 Sclmnn B C Mctnboli-m of citnc acid urolithm,* 
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Table 2 Incidence and size of slones formed in Long Leans male rats subjected to endocrine 
manipulation In the two expo intents, changes are similar, but not identical 


Status 

Number of 
Animals 

Calculus 

Incidence 

Average \\ t 
Calculus 

Per Cent of 
Control 



c* 

/O 

mg 


1 Intact 





Run 1 

42 

100 

182 


Run 2 

IS 

100 

213 


2 Intact-stilbestrol 





Run 2 

10 

100 

172 

so 

3 Castrate 





Run 1 

15 

so 

135 

74 

Run 2 

IS 

100 

139 

65 

4 Castrate stilbestrol 





Run 1 

11 

73 

71 

39 

Run 2 

17 

100 

107 

50 


believed in the explanation of male dominance in urolithiasis, whether b} r one or 
a combination of the abo\ e mechanisms, or by othei metabolic effects 

In previous papers 14 16 we have shown that the pituitary hormones and 
androgens play an important contributing role in expenmental calculogenesis In 
intact female rats, the incidence and size of calculi w ere much smaller than in 
males By removing the ovaries and treating with testosterone, but not with 
either alone, the incidence and size were incieased to male levels The present 
study shows the effect of sex hormones on calculogenesis in male rats 


MATERIALS AND METHODS 


Cyhnducal C P magnesium niduses w ere aseptically implanted into the blad¬ 
ders of Long-Evans male rats by Vermeulen’s method 16 In ceitam gioups, a bi¬ 
lateral orchiectomy was perfoimed simultaneously Groups of 20 animals were 
treated as follows untreated controls, intact, treated with 10 micrograms of 
stilbestrol m corn oil daily, castrate and castrate-stilbestiol treated For each 
group, five additional animals which did not cany magnesium niduses, but 
w r hich received the same endocrine treatment, were used foi urine collections 
and as controls Animals weiefed Punna Laboratory Chow and water ad libitum 
Three to five 24-hour urine collections were made foi each rat Urinary mag¬ 
nesium, calcium and phosphorus were determined only on specimens from rats 
not implanted with niduses The quantitative methods employed were those of 
Denis, 17 Tern 18 and Fiske and Subbarow, 19 respectively At the end of 6 weeks, 


14 McDonald, D F and Huffman, F G Influence of sex hormones on incidence of ex¬ 
perimentally induced vesical calculi in rats (preliminarj report) Trans Western Section 
Am Urological Assoc , 22 166-108, 1956 

is McDonald, D F and Eddings, R A Influence of hypophysectomy and replacement 
therapx on experimentally induced calculi in rats J Urol , 77 238-242, 1357 P 

i« Vermeulen, C W , Grove, W J , Goetz, R , Ragins, H D and Correll, N 0 Experi¬ 
mental urolithiasis I Development of calculi upon foreign bodies surgically introduced 
into the bladders of rats J Urol , 64 641,1950 

i’ Denis, W The determination of magnesium in blood plasma and serum J Biol 
Chem 62’411-415, 1922 , , ,, , 

is Tern, A E kemi micro determination of calcium m blood serum Chem Aqaljst, 

^ '‘^Fis^ke^ C H and Subbarow, Y The colorimetric determination of phosphorus J 
Biol Chem , 66 375-400, 1925 
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Fig 1 A\ erage size of bladder calculi formed about magnesium niduses in rats sub¬ 
jected to several endocrine plans, experiment 2 

Table 3 Lnne volume and electrolyte excretion in experiment 2 expressed tn ml or mg per 

Si hours 



Unnc Volume 

Phosphate 

Calcium 

Magnesium 

Intact males 

S 8 

13 2 

14 

93 

Males—stilbestrol 

4 S 

7 3 

08 

8 S 

Castrate males 

7 6 

11 9 

10 

1 70 

Castrate males—stilbestrol 

s s 

10 0 

14 

97 

Intact females 

9 0 

6 9 

19 

1 00 


the animals w ere sacrificed The calculi were remoi ed from the bladder, blotted 
and weighed Animals whose unnarj pH exceeded 7 0 were considered infected 
and were excluded from the final tabulations 


RESULTS 

Xo calculi were found in the bladders of rats who were not implanted with 
magnesium mduses In all intact, untreated animals bearing niduses, calculi were 
found Calcuh formed at the at erage rate of 0 5 mg per day The incidence of 
unnary mfection was less than 5 pei cent Table 2 shows that the best protection 
against stone formation was affoided by castration and stilbestrol therapj In 
both experiments, the lesults w ere similar In experiment 1, thej r w ere more dra¬ 
matic with a greater decrease in ax erage stone weight and absence of stone in 
20 and 27 per cent of animals in groups 3 and 4, respectix ely In untreated female 
controls in parallel with these experiments, the incidence was 87 per cent and the 
ax erage weight, 107 mg The results in experiment 2 are depicted graphically in 
figure 1 The ax erage size of calculi formed in castrate male rats treated with 
stilbestrol was almost identical to those formed m intact females Table 3 shows 
that the excretiou of calcium and phosphate and the urine xolume were reduced 
bj stilbestrol administration m intact male rats In castrate rats, there was a 
considerable mu case in magnesium excretion When castrate animals were 
treated with stilbestrol, unnarx electroljtes and xolume were almost identical to 
the untreated controls except for slighth reduced phosphate excretion 

discussion 

In i precious communication, 15 we June reported that the administration of 
testosterone to hxpophx sectonnzcd male rats promoted stone formation In 
these animals, calcium excretion w is slighth reduced, but magnesium excretion 
was doubled In the present studx, castration was found to reduce the size of 
calculi produced, but the oldened ch mges m clectrolvte excretion were almost 
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identical m dnection and magnitude Stones foimed m stilbestiol-treated intact 
males ayeiaged 80 pei cent of contiols They y\eie probably larger than they 
should have been because of deci eased urinary output All animals in this group 
showed a consistent low unnniy volume, but no incognizable edema The effect 
of unnaiy concentiation was offset by the reduced calcium and phosphate 
excretion, which may explain the induced average size of calculi o\er controls 
In stilbestiol-tieated castrate male rnts, the excretion of calcium and magnesium 
and the urine volume were the same as foi contiols The phosphate excretion 
was slightly^ 1 educed The mechanism foi the 1 educed stone size is not explained 
by r the unnaiy calcium, magnesium and phosphorus excretion Shorr 11 has 
indicated that citiate excietion is high m hy'pogonadal males and is increased in 
hypo-ovanan women by' estiogen administration It is possible that the results 
in the present study' were due to changes in citrate excietion It may' be that the 
excietion of otliei solubilizing agents such as the urinary colloids was altered by 
the endocrine manipulations employed 

Although the present study' may' contiibute to oui knowledge of how stones 
grow, it does not seem logical to make inferences as to why' they' form sponta¬ 
neously', 01 how they can be dissolved 

SUMMAR1 

Experimental unnaiy' calcuh foim more readily' and are lniger m intact male 
animals than in females Measuies directed toward feminizing the male animals 
decreased the ay'erage size of calcuh to female ley els In oidei of increasing 
efficiency in decreasing stone size, these measuies y\ere administration of stil- 
bestrol, castration, and cassation plus stilbestrol treatment 
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MALACOPLAKIA REPORT OF CASE, REVIEW OF LITERATURE 

M M MELICOW 

From the Squicr brological Clime, Columbia Unnersilij-Presbylcnan Hospital, 

New I or/, X I 

Malacoplakia, a term introduced in 1903 by ion Bansemann, means soft 
plaque(s) It is essentially a granuloma and is miportant as a clinical and patho¬ 
logical problem 1 m olvmg differential diagnosis from tumor The plaques appear 
as discrete, slightly raised, pinkish-brown lesions ranging from 0 1 mm to 3 cm 
and men larger, particularly when confluent Thev may shmv central ulceration 
and circumferential hyperemia The thickenings are composed principally of 
histiocytes, called Hansemann cells, and of collections of lymphocytes The large 
phagocytic cells frequently contain concretions of calcium known as calcospher- 
ltes or inclusion bodies of Michaeks-Gutmann The calcium is n ell demonstrated 
mth the \ on Kossa stain (fig 3, B ) Small amounts of iron hai e also been found 
(Redewill) The lesions are most numerous in the bladder but occasionally m- 
i oh e the ureters and/or peh es In one patient, a girl 6 years of age, the soft 
plaque was located at the bladder neck, where it acted as a ball a ah e and caused 
dilatation of the bladder, ureters and peh es (Monson) The cause and nature of 
the granuloma are not understood A few haie considered the lesion as a neoplastic 
one (Michaehs and Gutmaun, 1902, Michaeks, 1905), the majority have looked 
upon it as a unique inflammatory process confined to the mucosa (Gierke, Hag- 
mann, Mmelli, Pappenhemier, Wegehn,Blum, Rudmck and Ragms, Monson) 
Some ha\e emphasized the frequent association of an extensne pulmonary 
tuberculous infection or a profound cachexia in patients with this disease 
(Michaelis and Gutmann, a on Hansemann, Landstenter and Stoerk, Guterbock, 
rraenkel, Krnila, Zangenmeister, Wildbolz, Waldschnudt) but it is maintained 
by others that this association is coincidental (Gierke, Mmelli, Pappenhemier, 
Pamzzom) In three patients a concomitant Boeck’s sarcoid of the skin or lymph 
node was present (Monson, Hagemann) Mombo were found m the lesions of 
one of the cases (Dickson, Gray and Kidd) E cob was cultured from the unne 
of 7G per cent of the cases that hat e been reported to date (Bleisch and Komkoi) 
Increased permeability of the bladder urothehuni to unne or unnaiq salts, 
accumulations of blood pigments, and interaction by infecting organisms Mere 
some of the factors to uliich the specific lesion of malacoplakia has been ascribed 
(rraenkel, Loele, Oppemian) Bodies resembling calcospheroids were produced 
b\ incubating blood, broth and urine containing a culture of E coll (Loele) 
Mielmehs-Gutmann-hke bodies, ha\e, honeier, been seen in the mucosa of 
patient>5 with chronic cistitis but which lacked the plaques of malacoplakia 
(Bell-, Bunting) \n histiocctic response is not unusual in am chronic granu- 
lomitou* cistitis The combination of calcosphcroid* and histiocytes in char- 
acten-tic plaque formation is ne\erthclc«s unique Because of the greater in¬ 
cidence of thw condition in female-, i trophic or endocrine factor has therefore 
terepted for public ition December 30 , 105G 
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Fig 1 Malacoplakia of urinary bladder gross specimen Note diffusely spread pale 
oval, slightly raised areas which appeared pinkish brown when viewed through cjstoscope 


been suggested (Hagemann, French and Mason) The majority of authors agiee 
that the disease is a granuloma of unknown origin and that it is self-limited 
Malacoplakia w as present w ithout causing any symptoms, in some it produced 
painless hematuna but m most of the cases a history suggestne of cystitis was 
present In one patient a vesical calculus was found (Hagemann), in another a 
penrenal abscess (McDonald and Sewell) and in two othei patients renal calculi 
were present (Dickson, Gray and Iudd, Hagemann) 

There were 54 females and 14 males in 68 case lepoits (including ours) which 
were reviewed Thus the condition is considerably more common in females a 
ratio of about 4 females to one male The disease can occur at any age the 
youngest patients to be reported were 15 months, 6 and 8 years of age (Kalns 
Monson, Opperman), while the oldest were 80 and 96 years old (Guterbock/ 

The greatest incidence w as in the age group from 40 to 49 years_about 35 per 

cent of the patients were in that decade 

In the majority of cases, particularly those that were reported before 1920 
malacoplakia was an autopsy finding Since 1920 many were discovered at 
cystoscopy Difficulty m clinical and pathological diagnosis was illustrated by 
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Tig 2 A malacoplakia of unnar\ bladder Note thickening of submucosa (X 6) 
B higher magnification of granuloma (X 55) Note collections of large cells, histiocates 
(Haii'enuinn cells) 


the fait tint m mam cases the true nature of the lesion t\ns established only 
after tonsidcrable studi and some delat In «ome patients surgical excision and 
in others fulgurution was performed (Redewill, Cnsto! and Broders) Lac age 
with Mlcer nitrate and administration of sulfa drugs oralh were tried in a few 
patients rulcuration was the procedure of choice 
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Fig 3 4, tnchrome stain Note intracellular inclusions, some laminated tv wm 
B, von Kossa stain Note black rings or solid round plaques charactenstm nr, X ■t 
Mjchaelis Gutmann bodies or calcospheroids (X 525) 8tIC a PPearnnce of 


REPORT OF CASE 


M M , a 64-yeai-old Itahan-Amencan woman, was admitted to the Sc i ei 
Urological Clinic with hematuria, frequency and burning urination of 3 months’ 
dmation T\\ o veai-s pnoi to the onset of these symptoms, cholecystectom^y had 
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been performed A postoperative hernia and jaundice and pruritus developed 
Exploration of the common duct revealed a stricture which lequired plastic 
repair During the course of the operative procedures cystoscopy was performed 
and the urinary bladder found to be “normal ” 

The physical examination w as essentially negative The liv er edge vv as palpable 
at the costal maigm The laboratory findings were as follows hemoglobin 78 
per cent or 11 3 gm , red blood cells 3,770,000 and white blood cells 4,100 per 
cubic millimeter, the differential was normal Ihe urme showed four plus al¬ 
bumin, no sugar, and the sediment contained 5-15 red blood cells and 25-30 
white blood cells pei high power field The blood urea nitrogen was 50 mg per 
cent, the serum chlorides 595 mg per cent, the serum sodium 132 4 and the 
potassium 4 mEq per litei The carbon dioxide combining power was 22 mEq 
per liter and the serum alkaline phosphatase 20 Bodanshy units per 100 cc 
There was a faint trace of serum bilirubin The mane culture grew E coll 

Radiographic studies of the urinary tract showed renal shadows of noimal 
size, shape and position The excretory urogram rei ealed a moderate degree of 
left hydiopelvns and hydroureter At cystoscopy numerous pinkish-brown, flat 
nodules were seen distnbuted throughout the bladder The picture resembled 
tumor The first biopsy was reported as “suspicious of a granular cell myo¬ 
blastoma ” In the second biopsy peculiar cell inclusions w ere found w hich in the 
opinion of several mycologists resembled Cryptococcus neoformans Special 
stains (tnchrome and von Kossa), how ever, revealed them to be calcospheroids 
within histiocytes and led to a diagnosis of malacoplakia Simple cystectomy 
with ureterosigmoid transplantation had in the meantime been performed 
There was a gradual postoperativ e drop in blood pressure (from 120/60 to 50/0) 
Steadily deepening jaundice and a calcium deficiency developed The patient 
became comatose, suffered geneiahzed twitchings and convulsions, and died on 
the fourth postoperativ e day 

The bladdei specimen was an oval soft mass measuring 7 by 5 by 4 cm On 
opening it the mucosa rev ealed numerous soft, raised, pale orange colored nodules 
(fig 1) Sections of the latter showed foci of thickened, inflamed submucosa 
\\ lthin the latter, lymphoid follicles, underlying the urothehum, w ere present m 
large numbers, but the outstanding features were numerous large cells or histio- 
evtes (Hansemann cells) and scattered intracellular bodies of calcospheroids, 
ie, Michnehs-Gutmann bodies (figs 2 and 3) The pathologic picture was 
characteristic of malacoplakia 

SUXIMARV VXD COXCLLSIOXS 

Vn additional case of malacoplakia m a G4-y ear-old woman has been added to 
the 67 cn*os which were culled from a renew of available literature 

4 he disease is more common m females (4 to 1) and its greatest incidence is 
m the fifth decade 

Malacoplakia i- most frequent in the urinary bladder but can involve the 
ureters and pelv es 

Ihe vellowash-brown soft plaques are slightly raised and are composed of 
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histiocytes and lymphocjtes Spheroidal bodies of calcium, the calcospheroids 
01 Michaehs-Gutmami bodies, are also chmacteristic and diagnostic features of 
this lesion 

Differential diagnosis must be made from neoplasm It is to be emphasized 
that malacoplakia is a granulomatous process of unknown etiology, self-limited 
comse and usually does not require excision of resection Cases have responded 
xx ell to fulguration 
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1924 OrPERM \\ , E Ztschr f Urol , 18 365 

i 

i 



Au tops} 
Biops\ 

1927 Dickson,W E C.Gim.A C E andIvipd.F Urol 

A Cut Re\ , 31 011 

F 

F 

$ 

24 

192, IvAlms, Z \ irch Arch f path 4nat , 266 7SS 

i 

F 

15 

C\st 

1929 Ridlwiil, T H JAM \ , 92 539 

i 

i 

M 

F 

mos 

Biops\ 

Operation 

1934 Chisholm, A L and Tldhoi e, G R Edin Med J 

41 G20 ’ 

62 

Cl 

f U ti " Xrch 1>at, ‘ - 26 3 2 (discussion) 

1939 liiDMCK D P vNi) IUgins, 4 B J Urol , 42 m 
Rc\ in 4 r Bk Urol , 1939, p 1S3 

i 

F 

A3 '( 

i 

Operation 
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\ car 

No 

Coses 

Sex 

Age 

Discovered it 




years 


1943 Redeuill, F H J Urol , 49 401 

i 

F 

40 

Bipos) 

1944 Morison, J E J Path A Bact , 66 67 

i 

F | 

6 

Au tops) 

1946 Chistol, D S and Broders AC J Urol , 66 260 

2 

F 

42 

Biops) 


F 

35 

Biops) 

1960 Boonstra, C E and Bates P L U S Armed Forces 

1 

F 

25 

Autopsi 

M J , 1 1029, Rev in \r Bh Urol , 1950, p 224 





1951 Bunting, HAMA Arch Path , 62 45S (discus 

— 

— 

— 

— 

sion) 





1961 Hagemann, E Ztschr f Urol , 44 9 

1 

F 

31 

Biops) 

1951 French, A J and Mason J T J Urol , 66 229 

1 

F 

41 

Biops) 

1952 Bleisch, V R and IConikoi , N F A M A Arch 

4 

F 

41 

Autops) 

Path , 64 3SS, Rev in Yr Bh. Urol , 1953-4, p 224 


F 

44 

Autops) 


F 

74 

Autopsy 



F 

46 

Autops) 

1956 Melicow , M M J Urol , this issue 

1 

F 

64 

Biops) 
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TOTAL CYSTECTOMY ANALYSIS OF 225 CASES FROM 
THE BLADDER TUMOR REGISTRY 

JACK W SCHW ARTZ, F K MOSTOFI JOSL4H F REED, JR 
and ARCHIE L DEAF 

V.ith thu Statistical Assistance of Mary S Levitin 

From The Armed Forces Institute of Pathology and Central Laboratory for Anatomical 
Pathology and Research, 1 eterans Administration, Washington, D C 

This lm estigation was undertaken m an attempt to ca aluate the Tesults of 
treatment of carcinoma of the bladder by simple c\ stectorm For this purpose 
a followup penod of at least 5 % ears is essential, therefore, the cases selected were 
those that had been contributed to the Bladder Tumor Registry of the American 
Urological Association at the Armed Forces Institute of Pathology pnor to Ma\ 
1,1951, the earliest cj stectomi reported to the Registry having been performed 
m June 1931 Of the total of 312 cases registered only 225 included sufficient 
data to make them acceptable for our study 

Of the 225 cases, 110 -were submitted by goi eminent hospitals and the re¬ 
maining 115 by civilian contributors Ongmal clinical records were borrowed 
from civilian hospitals and Armed Forces repositories, and followup question¬ 
naires n ere sent to phi sicians or to patients Histologic sections were again re¬ 
newed and the tumors reclassified pathologically Autopsy protocols, n hen 
a\ ailable, were studied 

Onh 4 patients in the group were untraced after c\ stectomy, thus, informa¬ 
tion subsequent to operation was at ailable for 221, or 98 per cent, of the patients 
Three of the 221 nere lost to followup less than 5 rears after crstectomr, 37 
sumi ed 5 i ears or longer and 21 of these were living at last report 

Our studr will consider pathologic classification, chnical data, methods of 
ureteral disposition, sun-rial rates and causes of death 

PATHOLOGICAL CLASSIFICATION' 

The 225 tumors m this studr nere classified according to the Bladder Tumor 
Registn’s new entena, n Inch are based entireh on the histologic appearance of 
the tumor Thus, papillary tumors in n Inch the epithelium is indistinguishable 
from the bladder epithelium are classified as papilloma, those showing anaplasia, 
increased mitotic actn itr, thickening or lack of differentiation of the epithelium, 
as papillan carcinoma, grade 1 Those with a moderate degree of anaplasia and 
lack of differentiation are classified as grade 2 carcinoma (papillan, papillan and 
infiltrating, or mitialh infiltrating), -while those with marked anaplasia or com¬ 
plete loss of differentiation arc placed in the categon, grade 3 carcinoma (papil- 
1 in, papillan and infiltrating, or mitialli infiltrating) Pure squamous tarcino- 
iti i= and adenocarcinomas of the bladder are sinularh classified 
There were no patients with papilloma or papillan carcinoma, grade 1 
riurtA-onc of the 225 patient^ (14 per cent) had papillan carcinoma, grade 2, 

Jim < 'nny mU '' mW ’ raC oI American Iro'opcal Association, Boston, Mass Ma\ ja¬ 


il 
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70 (31 per cent), papillary and infiltrating caicmoma, grade 2, 05 (29 per cent), 
papillary and infiltrating carnnomu, grade i, 10 (13 per cent), infiltrating car¬ 
cinoma, grades 2 and 3, and 29 (11 pci cent), infiltrating squamous can inomn, 
grades 2 and 3 

The depth of infiltration of the neoplasms could not be determined because the 
gross specimens were not available to us, but vascular invasion by tumor cells 
could be demonstrated in the histologu sections Such invasion was seen in 02 
cases 17 of papillary and infiltrating caicmoma, grade 2, 2 1 of papillary and 
infiltrating carcinoma, grade 3, 12 of infiltrating carcinoma, grades 2 and 3, and 
10 of squamous infiltrating (aicmomu, grades 2 and 3 

CLINICAL DATA 

Age al cyslcclomy (table 1) Eighty per cent of all patients were 50 years of age 
oi over The youngest patient was a man 22 yeais of age, with papillary and 
infiltrating carcinoma, grade 2 

This patient had hematuiia which began when he w r as 19 yeais old Segmental 
icsection of a papillaiy carcinoma situated along the mural uietei was followed 
by numcious roniricnces ovci a penod of 3 years These weie ticated by transu¬ 
rethral fulguiation and radium bomb Because of the piogiess of the malignant 
tumoi, the radiation effects in the bladdei, and hydiouictci and hydionephrosis 
of the left kidney, cystectomy with uieteiocnteiostomy (Waltcnberg-Beaie tech¬ 
nique) was performed when the patient w r as 22 yeais of age Drainage from the 
left kidney proved to be inadequate, and nephrostomy and icnnplantalion were 
pcrfoimcd 5 months later Continued adequate drainage permitted c Insure of the 
nephiostomy and the patient was dischaigcd Tlnee months latei when lie w'as 
hospitah/ed foi checkup, acute intestinal obstruction developed as the lesult of 
herniation of a loop of jejunum underneath the light uieteioenterostomy Resec¬ 
tion of the gangrenous loop of jejunum and cxtiapenlonmation of llic right 
uietcrocnteiostomy were successful, but the patient died 7 days latei of massive 
pulmonary embolism Postmoitem examination lcvcaled moderate hydionepliro- 

Tadi l1 Aye distribution in diaynoslic (/roups at tunc of total cystectomy 


i 


Arc Group 

Diagnostic Group 

Total 

Pnp 2 

Pap Inf 

2 

Pap Inf 

3 

Inf 1 3 

Sri Inf 

2-3 

Total with ago stated 

221 

30 

70 

04 

29 

2S 

20-29 years 

3 


3 




30-39 years 

10 

2 

3 

1 

1 

3 

40-49 years 

30 

5 

7 

7 

5 

0 

50-59 years 

OS 

0 

34 

30 

13 

12 

00-09 years 

09 

12 

20 

22 

9 

0 

70-79 jears 

11 

2 

3 

4 

1 

1 

Average age* 

50 

57 

55 

57 

55 

54 


♦Averages based on actual ages rather than on grouped data 
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Table 2 D aarnstic cro tp m relation to sex To'al a 'hc'o™i 




— v »2r 



Cen 


Tool 

1L-I* 

Ferr-ale 

Mile 

Fc72Lf 

Total 

225 

200 

25 


11 

Papillarr 2 

31 

27 

4 

rs 

S7 

13 

Papillarr-infiltrating 2 

70 

63 

t 

°0 

10 

Papillarr infiltrating 3 

55 

57 

s 


12 

Infiltratine 2 and 3 

so 

2S 


03 

i 

Squamous infiltrating 2 and 3 

29 

25 

4 

S6 

14 


sis and hi droureter on the left side and severe acute and chrome bilateral pve- 
lonephnus 

The two oldest patients were 74-vear-old men one with papillarr carcmoma 
grade 2 the other with infiltrating carcinoma, grade 3 In the entire group there 
was no evidence of association between age at time of evstectomv and pathologic 
diagnosis The ai erage age of patients both male and female m all diagnostic 
groups was 56 rears 

Sex (table 2) The set preponderance in this senes was on the side of the male 
m the ratio of S to 1 Of the 577S cases with set recorded m the Bladder Tumor 


Table 3 Incidence oi specific tun ptnmt in relation to ot at onset Total cv*lecton j 



NunVr o f 



ce 




He^a^na, Dirrzm 

' Fmp:ercv 







\r—b.- 



Total 

210 

iso 

100 

112 

25 


20->9 

St 

~z 

5 

4 

1 

0 


00-30 

10 

s 

5 

( 

9 


40-40 

35 

33 

IS 

17 

2 


50-50 

104 

06 

40 

57 

11 


60-60 

45 

37 

20 

25 

s 


70-70 

s 


3 

2 






Pc- Cent m \rtG*rr:*i 



Total 

210 

SO 

4S 

53 

12 


2n-2*> 

s- 1 

50 

63 

50 

25 


30-30 

10 

SO 

50 

70 

20 


,0-40 

35 

o. 

51 

40 

6 


50-50 

lO, 

0*2 

47 

55 

n 


60-00 

-o 

v> 

4, 

5d 

13 


70-70 


ion 


25 


’ Numl-r of patient, with recorded ■ 
+ Include- 1 patient are 10 

5< v The aterare are a on-et-ra-A, 
73 \enr- 

-vmpTom- 

\ ear- median ace So and rb* ranee %vns through 
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Table 6 Duration from diagnosis to total cystectomy (no treatment prior to cystectomy) 


Duration 

'Number 

; Per Cent 

Total with cystectomv as initial treatment 

125 

| 100 

Less than X month 

43 

35 

1 month 

36 

i 29 

2 months 

20 

! 16 

3 months 

9 

7 

■1 months 

7 

6 

5 months 

3 

2 

6 months 

1 3 

, 2 

Over 6 months 

4 

3 

\ ate The average duration was 1 S months The longest interval was 12 months 


other patients Radiation with or without surgical measures w as utilized for the 
18 remaining patients of this group The cases m our senes antedated the intro¬ 
duction of radioactn e isotopes and all irradiation therapy was by implantation 
of radon seeds or by external irradiation 

The tune lapse between the initial treatment and cy stectomy m these 100 pa¬ 
tients was determined (table 5) Cystectomy was performed on 37 patients 
within the y ear following initial treatment In 29, cy stectomy was delay ed from 
4 to 20 y ears after treatment of other types 


Of the 125 patients for whom cystectomy was the initial treatment (table 6), 
SO per cent had the operation within 2 months, 64 per cent within 1 month, of 
the diagnosis The at erage mterv al between diagnosis and cy stectomy was 1 8 
months In only one instance w as the operation delay ed as long as 12 months after 
the diagnosis, with no treatment in the interim 

Table 7 Initial treatment by diagnostic group Total cystectomy 

1 

Diamxostic Group 

Initial Treatment 

j 

L 

Total 

Cv*tectomi j 

Other than 
evsteetom} 


t 

!_ 


Number 


Total 

l 

i 

1 

225 

125 

100 

Papillari 2 

| 

31 

i 

12 

19 

Papillara infiltrating 2 


70 

35 

35 

PapiUara infiltrating 3 

{ 

65 

42 

23 

Infiltrating 2 and I 


30 

17 

13 

‘vpiainous infiltrating 2 and 3 


29 

19 

l 

10 




Per Cent 


Papillarv 2 


100 

39 

61 

Papillarv infiltrating 2 


100 

50 

50 

Papillan lnfiltr iting3 


100 

05 

35 

Infiltrating 2 and 3 


100 

57 

43 

‘'tpi immi' infiltrating 2 md 3 


100 

GG 

34 
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Registry by 1951, 4535 (78 pci cent) were males and 1243 (22 pci cent) wcrefe 
males In comparison with these figuies, the 200 male patients with total cystec 
tony compnsed 4 4 pei cent of all the males m the Registry, w'lnle the 25 females 
repiesented only 2 0 pei cent of all the females It wmuld appear that there is 
eithei a leluctance on the pait of the female patient to accept this opeiation, or 
on the pait of the plysician to ad\ lse it 

Symptoms (table 3) The fom majoi symptoms of bladder tumoi—hematuna, 
dysniia, frequency and uigency—weie im estigated m lelation to the ages of the 
patients at onset Total gioss hematuna w as the sole sjunptom in 59 cases Statis¬ 
tical evidence of an association between age at onset and hematuna, with or 
without othei urinaiy symptoms, is seen m tlus study' 

Initial treatment (tables 4, 5, G and 7) Cystectomy was the initial therapvni 
125 cases (5G per cent) Moie consenatne measuies of lanous kinds were em 
ployed m 100 cases (44 pei cent) before cystectomy (table 4) Transurethral re 
section or fulguiation without liradiation, or both, was the initial treatment m 
the majonty of this gioup (55 of 100 patients) Open surgical pioceduies, namely, 
segmental or tians\esical transections without niadiation, weie performed on2i 


Table 4 Initial treatment of patients with total cystectomy 


Type of Treatment 

Number 

Per Cent 

Total 

225 

100 

Cj stectomy 

125 

56 

Other than cj stectomy* 



Radiation alone 

S 

4 

Open surgery without radiation 

27 | 

12 

Open surgerj with radiation 

7 

3 

Closed surgerj without radiation 

55 

24 

Closed surgery with radiation 

3 

1 


* Radiation—Radon implantation and/or \ raj 
Open surgei- 3 —Cjstotomy 

Closed surgerj—Operation performed by transurethral approach 


Table 5 Duration from initial treatment to cystectomy (treatment prior to cystectomy) 


Duration 

Number 

Total 

100 

Less than 6 months 

21 

6 months 

16 

1 3 ear 

17 

2 3 ears 

13 

3 3 ears 

4 

4 3 ears 

10 

5 3 ears and over 

19 


Note The longest interval was 20 3 ears 
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Table 6 Duration from diagnosis (o total cystectomy (no treatment prior to cystectomy ) 


Duration 

Number 

Per Cent 

Total with cjstcctomj as initial tieatmcnt 

125 

100 

Less than 1 month 

43 

35 

1 month 

36 

29 

2 months 

20 

16 

3 months 

9 

7 

4 months 

7 

6 

5 months 

3 

2 

6 months 

3 

2 

Over 0 months 

4 

3 


Note The average duration was 1 8 months The longest interval was 12 months 


othei patients Radiation with or without smgical measuies was utilized for the 
18 remaining patients of this gioup The cases m our senes antedated the mtio- 
duction of radioactive isotopes and all madiation therapy was by implantation 
of radon seeds or by external irradiation 

The time lapse between the initial treatment and cystectomy in these 100 pa¬ 
tients was determined (table 5) Cystectomy w r as performed on 37 patients 
within the year following initial treatment In 29, cystectomy v'as delayed fiom 
4 to 20 years after treatment of other types 
Of the 125 patients for whom cystectomy was the initial treatment (table 6), 
80 per cent had the operation within 2 months, 04 per cent within 1 month, of 
the diagnosis The average interval between diagnosis and cystectomy was 1 8 
months In only one instance tv as the operation delayed as long as 12 months aftei 
the diagnosis, with no treatment m the interim 


Table 7 Initial treatment by diagnostic group Total cystectomy 


Diagnostic Group 

Initial Treatment 

Total 

Cystectomy 

Other than 
cystectomy 


Number 

Total 

225 

125 

100 

Papillarj 2 

31 

12 

19 

Papillarj infiltrating 2 

70 

35 

35 

Papillary infiltrating 3 

65 

42 

23 

Infiltrating 2 and 3 

30 

17 

13 

Squamous infiltrating 2 and 3 

29 

19 

10 


Per Cent 

Papillary 2 

100 

39 

61 

Papillarj infiltrating 2 

100 

50 

50 

Pnpillnrj infiltrating 3 

100 

65 

35 

Infiltrating 2 and 3 

100 



Squamous infiltrating 2 and 3 

100 

06 

34 
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Registiy bj r 1951, 4535 (78 pei cent) weie males and 1243 (22 pei cent) were fe 
males In companson with these figuies, the 200 male patients with total cystec 
tomy comprised 4 4 pei cent of all the males m the Registry, while the 25 females 
lepiesented only 2 0 pei cent of all the females It would appeal that there is 
eitliei a leluctance on the pait of the female patient to accept this operation, or 
on the part of the physician to ad\ iso it 

Symptoms (table 3) The foui majoi symptoms of bladder tumoi—liematuna, 
dysuna, frequency and urgency—were investigated in relation to the ages of the 
patients at onset Total gross hcmatuiia w as the sole symptom in 59 cases Statis¬ 
tical evidence of an association between age at onset and liematuna, with or 
without other unnaiy symptoms, is seen in tlus study 

Initial treatment (tables 4, 5, b and 7) Cystectomy w as the initial therapy in 
125 cases (5b pei cent) Moie consen ntive measuies of carious hinds were em 
plojed in 100 cases (44 pei cent) before cystectomy (table 4) Transurethial re 
section oi fulguiation without madiation, or both, was the initial treatment m 
the majority of this group (55 of 100 patients) Open surgical proceduies, liameh, 
segmental or transvesical transections without inadiation, w r eie pei/omied on 2/ 

Table 4 Initial treatment of patients with total cystectomy 


Type of Treatment 

X umber 

Per Cent 

Total 

225 

100 

Cj stectomj 

125 

56 

Other than cjstectomy* 



Radiation alone 

8 

4 

Open surgery without radiation 

27 

12 

Open surgerj with radiation 

7 

3 

Closed surgerj without radiation 

55 

24 

Closed surgery with radiation 

3 1 

1 


* Radiation—Radon implantation and/or \ raj 
Open surgerj—Cystotomy 

Closed surgery—Operation performed by transurethral approach 


Table 5 Duration from initial treatment to cystectomy (treatment prior to cystectomy) 


Duration 

| Number 

Total 

100 

Less than 6 months 

21 

G months 

16 

1 jear 

17 

2 j ears 

13 

3 jrnars 

4 j ears 

4 

10 

5 years and over 

19 


Note The longest interval was 20 j ears 


TOT XL CXSTECTOXIA 


47 


Tvble 9 Fire year surnraf tn each diagnostic group following (o(al cystectomy 


Diagnostic Group 


Total with data 
Papillan 2 

Papillan -infiltrating 2 
Papillan -infiltrating 3 
Infiltrating 2 and 3 
Squamous infiltrating 2 and 3 


Tola! 

Sun i\ ed 

\ ears or Over 

Data 

Number 

| Per cent 

21S* | 

37 

! 17 

30 

! 

s 

I 27 

6S 

16 

1 21 

j 62 

9 

1 15 

; 29 

3 

i 10 

I 29 

1 

3 

1 


* Excludes I patients on whom no information was available after cx'tectonn , and 3 
patients who were lost before the end of 5 tears 


Tabde 10 Sum ial rates following total cystectomy in relation to initial treatment 


Months after Cvstrctomv ^-■- 

i C\ stectorm \ 

. . _ 1 

Other than c\ tectom\ 

o 1 

100 

100 

6 I 

67 

67 

12 

47 

50 

IS 

37 

3S 

24 j 

2S 

29 

30 

27 

22 

36 

26 

22 

42 

26 

20 

4S 

24 

IS 

54 

21 

16 

60 

J 20 

15 

Xumber of patients* 

! 123 

9S 


* Excludes 4 patients who were lost to followup after cjstectomi 


SCRXTIX AD RATES 

The ox erall 5-x ear surtax al rate in this senes was 17 per cent (tables 9 10, 11 
and fig 1) Of the entire group of 218 patients (225 minus 4 patients untraced 
after operation and 3 patients lost to followup less than 5 x ears after total cys- 
tectomj), 1S1 xvere known to be dead in 5 x ears and 37 hxung for 5 x ears or more 
Sixteen of the patients x\ ho surxnx ed 5 x ears are known to hax e died xnthm 6} > 
x ears after cx stectomx 

The surxTx al rates, howex er, x aned considerably for the different diagnostic 
groups the rate was 27 per cent for papillary carcinoma, grade 2, 24 per cent 
for papillarx and infiltrating carcinoma, grade 2, 15 per cent for papillan and 
infiltrating carcinoma, grade 3, 10 per cent for infiltrating carcinoma, grades 2 
and 3, and 3 per cent for squamous and infiltrating carcinoma, grades 2 and 3 

The graph shows the sunn al rates calculated bx the actuanal method * In 

* Berhson J and Gage, R P Proc Staff Meet , Max o Clinic, 25 270-2S6, 1*159 
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As nuglit be expected, theie is statistical ewdence of an association between 
the initial tieatment and the pathological diagnosis (table 7) Nineteen, or 61 per 
cent, of the 31 patients with noninfiltrating tumois received treatment other 
than cystectomy initially as compaied with 81, or 42 per cent, of the 194 patients 
with infiltrating tumois 

Ureteral disposition (table 8) Bilateral uretei ointestinal anastomosis in associa 
tion with cystectomy, either as a one-stage or two-stage operation, was performed 
in 186 instances (84 per cent), but subsequently secondary bilateral cutaneous 
uieteiostomy was done m eight of these In five additional patients diversion of 
one of the transplanted ureteis to the skin was accomplished at a later date 
The giade of the tumor did not influence the choice of operation, 86 per cent 
of the patients with noninfiltrating, and 81 per cent of those with infiltrating tu 
mois weie tieated bj C3' p steetomy and transplantation of the ureters to the mtes 
tine On the other hand, the method employed was governed to some extent by 
the operation in favoi at the time For example, 26 per cent of the 38 cutaneous 
uretei ostomies as against 3 per cent of the 186 ureteromtestinal anastomoses 
weie performed in the yeais prior to 1940 

The suigical technique employed m ureteromtestinal anastomosis was known 
foi onlj’- 76 patients, but m 82 per cent of these the Coffej r methods 1 and 2 were 
used 


Table 8 Diagnostic groups in relation to ureteral disposition Total cystectomy 


Diagnostic Group 

Total 

Disposition of Ureters 

Intestinal 

Cutaneous 

Intestino- 

cutaneous 



Number 

Total with data 

221 

173 

38* 

10f 

Papillary 2 

29 

25 

4 


Papillary infiltrating 2 

69 

51 

15 

3 

Papillary-infiltrating 3 

64 

52 

8 

4 

Infiltrating 2 and 3 

30 

24 

5 

1 

Squnmous infiltrating 2 and 3 

29 

21 

6 

2 


Per Cent 

Total -with data 

100 

78 

17 * 

6 t 

Papillary 2 

100 

86 

14 


Papillary infiltrating 2 

100 

74 

22 

4 

Papillary infiltrating 3 

100 

81 

13 

6 

Infiltrating 2 and 3 

100 

80 

17 

3 

Squamous infiltrating 2 and 3 

100 

72 

21 

7 


* Includes 8 patients who had ureteromtestinal anastomosis with later secondary 
cutaneous ureterostomy 

f Includes 4 patients who had transplantation of both ureters to intestine with later 
change of one ureter to shin, and 1 patient with one ureter to intestine and one nephros 

torm 
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Table 0 Ficc-ycar surma! in each diagnostic group following total cystectomy 


Diagnostic Group 


Total with data 
PapiUan 2 

Pnpillarx -infiltrating 2 
Papillarx -infiltrating 3 
Infiltrating 2 and 3 
Squamous infiltrating 2 and 3 

* Excludes -1 patients on whom no information was available after cxstectomx, and 3 
patients wto were lost before the end of 5 xears 


Total mth 
Data 

Sur\ v\ ctl ^ \ tars or Ov er 

Number 

Per ctnt 

21S* 

37 

17 

30 

S 

! 27 

6S 

1G 

I 24 

i 62 

0 

i 15 

20 

3 

! 10 

1 29 

1 

3 


Table 10 Sumeal rales following total cystectomy tn relation to initial treatment 


Months after Cy*tectom\ K -—-————— 

i Cystectomv | 

Other than cvy tec torn' 

0 I 

100 

100 

6 ) 

67 

67 

12 ! 

47 ! 

50 

1S 

37 

3S 

24 ! 

2S 

29 

30 

27 

22 

36 

26 ' 

22 

42 

26 

20 

4S | 

24 

IS 

54 

21 

16 

60 

20 

1 

15 

Number of patients* 

i 123 

9S 


* Excludes 4 patients who were lost to followup after cj stectomi 


SURVIVAL rates 

The ox erall 5-x ear surra al rate in this senes was 17 per cent (tables 9, 10, 11 
and fig 1) Of the entire group of 21S patients (225 minus 4 patients untraced 
after operation and 3 patients lost to followup less than 5 x ears after total cx s- 
tectomy), 1S1 were known to be dead in 5 x ears and 37 living for 5x ears or more 
Sixteen of the patients uho survived 5 \ ears are known to hai e died within 6J4 
x ears after cx stectomx 

The surxTi al rates, howex er, x aned considerably for the different diagnostic 
groups the rate was 27 per cent for papdlan carcinoma, grade 2, 24 per cent 
for papdlarx and infiltrating carcinoma, grade 2, 15 per cent for papillarv and 
infiltrating carcinoma, grade 3, 10 per cent for infiltrating carcinoma, grades 2 
and 3, and 3 per cent for squamous and infiltrating carcinoma, grades 2 and 3 

The graph shows the survix al rates calculated bx the actuarial method * In 

* Berhson J and Gage, R P Proc Staff Meet , Mavo Clinic, 25 270-2S6, 1050 
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Table 11 Survival rales from total cystectomy in relation to -ureteral disposition 


Months following C>stectom\ 

Disposition of Ureters 

Intestinal 

Cutaneous* 

0 

100 

100 

6 

71 

55 

12 

52 

34 

IS 

39 

34 

24 

29 

26 

30 

26 

21 

36 

25 

21 

42 

24 

18 

4S 

23 

16 

54 

19 

16 

60 

19 

13 

Number of patients 

170 

38 


* Includes S patients who had ureterointestinnl anastomosis with Inter change of ureters 
to shin 


SURVIVAL RATES FOLLOWING TOTAL CYSTECTOMY 
IN EACH DIAGNOSTIC GROUP 



Months Following Cystectomy 


Fig 1 
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contrast to the direct method emplo\ed m table 9, in which onh those followed 
for 5 \ ears or longer are taken into account, ba the actuarial method the data are 
based on 221 patients including the 3 patients who w ere lost to followup m less 
than 5 a ears The broken lines in the graph signifa that no deaths occurred m 
those periods 

The data indicate that although onla 67 per cent of the 221 patients with 
total cvstectonn sunn ed more than C months, the snma al rates a aned from S3 
per cent for patients with papillarv carcinoma, grade 2, to 45 per cent for patients 
with squamous carcinoma, infiltrating grades 2 and 3 Less than half the entire 
group surm ed more than 1 % ear after cvstectonn , how e\ er, 70 per cent of those 
with papillarv carcinoma, grade 2, were ah\ e, whereas 24 per cent of those with 
squamous carcinoma, grades 2 and 3 (infiltrating), were aha e The shght discrep¬ 
ancy between the data utilized in the graph and those recorded on table 9 is ex¬ 
plained ba the fact that the figures in the former are based on 221 patients and in 
the latter on 21S patients 

Patients wrth ca stectoma as the initial treatment had a 5-a ear surm al rate of 
20 per cent in contrast to 15 per cent for those who had treatment of other tvpe 5 
prior to ca stectoma (table 10) Sixty -one per cent of the patients with noninfil¬ 
trating tumor had initial treatment other than ca stectoma as against 42 per cent 
with infiltrating tumor 

Of interest is the disclosure that 5-\ ear surm al rates in this senes appear to be 
better for patients who had nreteroentetostomies than for those avho had cuta¬ 
neous ureterostomies—19 per cent against 13 per cent (table 11) 

Cause and time of death (table 12) Information relatia e tothe time and cause of 
death is based on autopsv protocols ai a liable m the Registrv (CO cases) or data 
supplied bv the attending physician m the remaining cases Of the 197 patients 
who were known to be dead, 25 survived less than 1 month Sixteen of these 25 

Table 12 Reported came of death and inlcrrai from total cystectomy to death 


Interval after Total Cv^tectcmv (months) 


Repotted Cau_e of Death 

Total 

Lees 
than l 
month 

i 

1- 

6 -n 

2 -r 

1 I 

1 lS-23^ 

i 

1 

t>— i j 

, < 
4S-'» 

\ 

60 and 
o\ er 

Total known dead 

197 

t 

25 

•4S 

41 ' 

24 

I 20 


1 6 


16 

Bdne\ infection 

77 

7 

20 

21 i 

9 

1 6 

; 31 

; 

| 4 

1 

2 * 

5 

tYith carcinomatosis 

39 


9 

15 

4 

4 

1 Q 

l 

1 

S 

Without carcinomatosis 

3S 

| 7 

! 11 

6 

5 

o 

1 

s 

i 1 

o 

Carcinomatosis 

65 

7 

12 

12 

10 

j 0 

4 

1 

3 ! 

7 

Peritonitis 

i 

3 

2 

1 


i 



w i 

f i , 


Septicemia 

o 

1 

1 

1 


1 





Pneumonia or p\ilmonar\ infection 

7 

o 

o 

1 1 

1 

i 1 





Cardiovascular accident* 

14 

2 

i 2 


2 

1 

2 

| i 

! ! 

A 

Unknown 

25 

3 

| 9 

1 6 1 

o 

4 



’ S ! 



* Includes one patient who dted of massive hemorrhage the site undetermined 
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patients died within 10 days, 6 of them within 2 days of the operation, and 9 
between the eleventh and twenty-fifth day Of the remaining 172 patients, 156 
died within the fiist 5 years and 1G died 5 yeais or more aftei cystectomy 

The cause of death w r as unknown in 25 of the 197 patients known to have died 
Seventy-seven, almost equally divided between those with and those without 
carcinomatosis, died of kidney infection In the gioup of 39 patients with carci 
nomatosis, all of whom survived more than 1 month, 3G died within 5 years (1 
from caicinoma of the hvei with no reciuience oi metastasis of the bladder 
tumor), and 3 aftei 5 years Of 38 patients without carcinomatosis, 3 died within 
10 days of cystectomy, 4 otheis died within 30 days, 29 survived more than 1 
month but died within 5 years, and 2 died aftei 5 years 

SL\ty-five patients died of caicinomatosis 7 in less than 1 month, 51 within 5 
years, and 7 otheis more than 5 years aftei cystectomy Included in the last 
group, how e\ ei, wcie one patient with caicinoma of prostate with metastasis 
and one w r ith caremoma of colon with metastasis, neithei patient had shown evi 
denee of caicinoma of bladdei either locally oi distally dunng the more than 5 
3 r ears following total cjmtectomy 

Seven patients died of peiitomtis and intestinal obstruction, 2 nothin 10 days 
aud anothei nothin 30 days of cystectomy, 2 of septicemia, 1 of them within 30 


Table 13 Reported cause of death in relation to ureteral disposition Total cystectomy 


Cause of Death 

Total with 
Data 

Ureteral Disposition 

Intestinal 

Cutaneous 

Intestine 

cutaneous 


| Number 

Total 

169f 

133 

20 

10 

iAidney infection 

75 

58 

14 

3 

Carcinomatosis 

64 

53 

6 

5 

Peritonitis, intestinal obstruction 

7 

6 

1 


Septicemia 

2 

1 

1 


Pneumonia, pulmonary infection 

7 

6 

1 

1 

Cardiovascular disease 

14 

10 

3 

1 


Per Cent by Disposition 

Total 

100 

100 

100 

100 

Kidney infection 

45 

44 

54 

30 

Carcinomatosis 

38 

40 

23 

50 

Peritonitis, intestinal obstruction 

4 

4 

4 


Septicemia 

1 

1 

4 


Pneumonia, pulmonary infection 

4 

4 

4 

10 

Cardiovascular disease 

8 

7 

11 

10 


* One ureter to the intestine and the other ureter a cutaneous transplant 
f Excludes 28 patients ■nith insufficient data as follows in 24 cause of death not reported, 
m 1 disposition of ureter and cause of death not reported, in 3 disposition of ureters not 


reported 
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davs 7 of pneumonia or pulmonan infection, including 1 uho died within 10 
da\s and 1 within 30 dais, 14 of cardiotascular accident 2 within 1 month S 
others within 5 \ears and 4 after 5 tears 

Cause of death and disposition of ureters (table 13) Of 169 patients m u hom the 
cause of death and the disposition of the ureters it ere known 133 had ureterom- 
testinal anastomosis, 26 ureterocutaneous, and 10 both (one ureter to skm, one 
to intestine) Fortv-four per cent of those with ureteroenterostomies died of renal 
infection in contrast to 54 per cent of those with ureterocutaneous anastomosis, 
and 30 per cent of those noth one ureterointestinal and one ureterocutaneous 
anastomosis Fortv per cent of those with ureteroenterostomies died of carcino¬ 
matosis in comparison with 23 per cent of those with ureterocutaneous and 50 
per cent of those with both 


DISCUSSION' 


The 5-vear survival rate of 17 per cent for the 225 patients from the Bladder 
Tumor Registrv treated bt total c\ steetom\, while discount gmgh lov,, is com¬ 
parable with those reported b\ Jeuett and Strong Ferns and Pnestlev Colbt 
and Kerr, Flocks, Marshall and Whitmore, and Drinker and O’Conor 
The survival rates are better than those for untreated patients Welch and 
Xathanson reported survrv al rates of 50 per cent and 10 per cent for 14 months 
and 60 months, respectiveh , for such patients and Prout and Marshall, in re¬ 
viewing the literature on the subject and including their own 59 cases, reported 
survn al rates of 3S per cent and 4 per cent for 1 and 5 \ ears, respeetn ely 

The survival rates of the patients with carcinoma of the bladder treated by 
total cystectomy are lower than those of patients with bladder tumor (irrespec¬ 
tive of therapy) reported from the Registry Dean and associates reported a 5-year 
survival rate of 39 per cent for the first 1400 cases m the Bladder Tumor Registn. 
(all cases received prior to 1935) * 

Only a few of the patients in that senes were treated bt total ctstectomy 
From a study of 135 consecutit e cases of cancer of the bladder treated bv various 
methods, Rovce and Ackerman reported a 5-year survn al rate of 2S per cent 
For the 77 patients with definitely mali gnant tumors (excluding those with 
tumors graded 1) the average length of survival was 1 year and 7 months, and 
only 9 per cent survn ed 5 \ ears 

Reeenth Bnce Marshall, Green and Whitmore have reported on survival of 
156 patients after simple cystectomy The survival rates ranged from 75 per cent 
and 47.2 per cent for 1 and 5 t ears respectiveh , m tumors of low grades of mnlig- 
nanev (grades 1 and 2 and stages O A, or B) to 39.2 per cent and S S per cent for 
1 and 5 years, respectively, in tumors of higher grades of mahgnancv (grades 3 
and 4, and stages B, C or D) For their stage D patients, the 1-t ear survival 
was 33 3 per cent and the 5-year, 4.2 per cent These rates, although distmctlv 
better than those we are reporting, as well as those of others referred to in this dis- 


The o-i ear survival rate of 49 per cent for carcinoma of the bladder irrespective of 
grading reported in another recent study from the Registry is not comparable because 
the patients were limited to those with initial carcinoma ol the bladder without demon- 
sxrable metastases 


50 


SCHW ART7, MOSTOFI, REED VND DEAN 


patients died within 10 days, 6 of them within 2 daj r s of the opeiation, and 9 
between the eleventh and twenty-fifth day Of the remaining 172 patients, 156 
died within the first 5 years and 1G died 5 yeais oi moie after cystectomj 

The cause of death w as unknow n m 25 of the 197 patients know n to have died 
Seventy-seven, almost equally divided between those with and those without 
caieinomatosis, died of kidney infection In the gioup of 39 patients with carci 
nomatosis, all of whom suivived more than 1 month, 3G died within 5 years (1 
fiom caicmoma of the livei with no recurrence oi metastasis of the bladder 
tumoi), and 3 aftei 5 years Of 38 patients without carcinomatosis, 3 died within 
10 days of cystectomy, 4 otheis died witlun 30 days, 29 suivived more than 1 
month but died witluu 5 years, and 2 died aftei 5 yeais 

Si\ty-fi\e patients died of caieinomatosis 7 in less than 1 month, 51 within 5 
years, and 7 others more than 5 yeais aftei cystectomj' Included in the last 
gioup, howevei, weie one patient with carcinoma of piostate with metastasis 
and one with caicmoma of colon with metastasis, neither patient had shown evi¬ 
dence of caicmoma of bladdei eithei locallj' oi distallj' dunng the more than 5 
j'eais following total cj'Stectomj' 

Seven patients died of peiitomtis and intestinal obstruction, 2 within 10 days 
and another within 30 daj'S of cystectomj', 2 of septicemia, 1 of them within 30 


Table 13 Reported cause of death m relation to ureteral disposition Total cystectomy 


Cause o! Death 

Total with 
Data 

Ureteral Disposition 

Intestinal 

Cutaneous 

Intestnw- 

cutancous* 


i Number 

Total 

loot 

133 

20 

10 

Kidney infection 

75 

5S 

14 

3 

Carcinomatosis 

04 

53 

0 

6 

Peritonitis, intestinal obstruction 

7 

0 

I 


Septicemia 

2 

1 

1 


Pneumonia, pulmonary infection 

7 

5 

1 

1 

Cardiovascular disease 

14 , 

i 

10 

1 

3 

1 


Per Cent by Disposition 

Total 

100 

100 

100 

100 

Kidney infection 

45 

44 

54 

30 

Carcinomatosis 

38 

40 

23 

50 

Peritonitis, intestinal obstruction 

4 

4 

4 


Septicemia 

1 

1 

4 


Pneumonia, pulmonary infection 

4 

4 

4 

10 

Cardiovascular disease 

8 

7 

n 

10 


- One ureter to the intestine and the other ureter a cutaneous transplant 
t Excludes 28 patients w lth insufficient data as follows in 24 cause of death not reported, 
m 1 disposition of ureter and cause of death not reported, m 3 disposition of ureters not 


reported 
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dais, 7 of pneumonia or pulmomm infection, including 1 who died within 10 
dais and 1 within 30 dais 14 of cardioiascular accident, 2 within 1 month S 
others within 5 i ears and 4 after 5 i ears 
Cau*e of death and disposition of vreters (table 13) Of 169 patients m whom the 
cause of death and the disposition of the ureters were known, 133 had ureteroin- 
testinal anastomosis, 26 ureterocutaneous, and 10 both (one ureter to skin, one 
to intestine) Forti -four per cent of those with ureteroenterostonnes died of renal 
infection in contrast to 54 per cent of those with ureterocutaneous anastomosis, 
and 30 per cent of those with one ureteromtestmal and one ureterocutaneous 
anastomosis Fortv per cent of those with ureteroenterostonnes died of carcino¬ 
matosis in comparison with 23 per cent of those with ureterocutaneous and 50 
per cent of those with both 


DISCUSSION' 


The 5-r ear survn al rate of 17 per cent for the 225 patients from the Bladder 
Tumor Registn treated b\ total cisteetonn, while discouragingh low, is com¬ 
parable with those reported bi Jewett and Strong, Ferns and Pnestlei, Colbi 
and Kerr, Flocks, Marshall and Whitmore, and Dnnker and O’Conor 
The survnal rates are better than those for untreated patients Welch and 
Xathanson reported survn al rates of 50 per cent and 10 per cent for 14 months 
and 60 months, respectively, for such patients, and Prout and Marshall, in re¬ 
newing the literature on the subject and including their own 59 cases, reported 
surra al rates of 38 per cent and 4 per cent for 1 and 5 i ears, respectu ely 
The sunn al rates of the patients with carcinoma of the bladder treated be 
total cystectomy are lower than those of patients with bladder tumor (lrrespee- 
tu e of therapy) reported from the Registn Dean and associates reported a 5-i ear 
survn al rate of 39 per cent for the first 1400 cases in the Bladder Tumor Registn 
(all cases receii ed prior to 1935) * 

Only a few of the patients m that senes w ere treated bi total ci stectomy 
From a studv of 135 consecutive cases of cancer of the bladder treated bv vanous 
methods, Royce and Ackerman reported a 5-\ ear survn al rate of 2S per cent 
For the 77 patients with definitely malignant tumors (excluding those with 
tumors graded 1) the average length of suro\ al was 1 i ear and 7 months, and 
only 9 per cent sunnedo \ears 

Recenth Bnce, Marshall, Green and Whitmore have reported on surra al of 
156 patients after simple cystectomy The survn al rates ranged from 75 per cent 
and 47 2 per cent for 1 and 5 years respectivelv, m tumors of low grades of malig¬ 
nancy (grades 1 and 2 and stages O, A, or B) to 39 2 per cent and S S per cent for 
1 and o j ears, respectn elv, m tumors of higher grades of malignance (grades 3 
and 4, and stages B, C or D) For their stage D patients, the 1-iear survival 
was 33 3 per cent and the 5-i ear, 4 2 per cent These rates, although distinctly 
better than those we are reporting, as well as those of others referred to m this dis 


C nd5 report ed* an o t ife r ° f 

t s^fe tl S^ S hnUted t0 th °' e carcinraniithe b°addpr^nthout 
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cussion, compaie unfavorably with the survival lates foi patients with bladder 
carcinoma treated by simple segmental resection Marshall and associates re 
ported survival lates of 60 4 pei cent and 29 1 per cent for 1 and 5 years respec 
tively after segmental resection in 48 patients with “high grade and high stage” 
carcinoma of bladder, and Mostofi reported suivival lates of 43 per cent and 34 
pei cent, respectively, for patients who had initial carcinoma of bladder, grades 

2 and 3, infiltrating types, and who weie treated by segmental lesection alone 
An anatysis of the surprisingly high mortality rates must take into considera 

tion the type of patients selected for cystectomy, the specific justification for the 
operation, the period m which the operation v as performed, the experience and 
dexterity of the urologist and the adequacy of the preoperative preparation, 
operatn e technique and postoperative care Unfortunately, the information 
avadable to us did not include such details 

Analysis of the causes of death in our series show s that of the 172 patients for 
whom lie had mfoimation, 68 had no evidence of carcinoma of bladder at the 
tune of death, 14 died of cardiovascular accident, 16 of extraienal infection and 
38 of kidney infection One hundred foui patients died of carcinomatosis but in 

3 of these the primal y tumor w as not of bladdei m 1 it was of prostate, in 1, of 
liver, and in the thud, of colon Timty-eight of the remaining 101 patients had 
renal infections and 63 did not 

A certam proportion of the deaths among patients with total cystectomy may 
be considered preventable, either by eaily and complete lemoval of the tumor or 
by control of infection Cordonmer and Lage have pleaded for more accurate 
evaluation of tumois with eaiher decision for cystectonw Leadbetter and Cooper 
and Whitmore and Marshall have advocated more radical piocedures to include 
dissection of lymph nodes and pelvic exenteiation Hon ever, Mai shall and 
Whitmore consider the presence of moie than one oi two positive lymph nodes or 
evidence of distant metastasis a contraindication to radical surgical procedures 
Impiovement m survival lates is certain m this age of antibiotics and isotopes 
Suigical mortality rates have already been reduced materially with advances m 
anesthesia, availability of whole blood, bettei understanding of blood electrolytes 
and more thorough preparation of patients Cordonmer and Lage reported 54 
consecutive operations without an operative death 

The use of isolated bowel segments as uimary leceptacles may reduce infection 
of the urinary tract, and earhei cystectomy should have the effect of pi eventing 
recurrence and metastases m some instances Whethei such measures will mate¬ 
rially improve the survival rates of patients after total cystectonw is yet to be 
determined 

SUMMARl 

Two hundred twenty-five patients from the Bladdei Tumor Registry on w horn 
total cystectomy was performed either as initial or subsequent tieatmentfor car¬ 
cinoma of the bladder had an overall 5 year suivival rate of 17 per cent The 
lates were moie favorable foi papillary (noninfiltrating) carcinoma, grade 2 (27 
per cent) and for papillary and infiltrating carcinoma, grade 2 (24 per cent) than 
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for tumors of lugher grades of malignancy Discouraging as these results nun be, 
it must be realized that the cases reported here aie a selected group and a sub¬ 
stantial number were tieated before the ad\ ent of antibiotics Early diagnosis 
and complete removal of the tumor and control of infection u ill undoubtedly 
improve the survival rates 
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TRAUMATIC RUPTURE OF THE TESTICLE 

CLARENCE SCHNEIDERMAN 

From the Department of Urology, Jewish General Hospital, Montreal, Canada 

Rupture of the testicle without direct penetiation of the scrotal shin has 
raiely been leported A review of the hteiatuie re\ eals only 19 cases recorded to 
tins date, and our expenence w ith 2 cases of rupture of the testicle would lead us 
to believe that many' of the cases of hematocele following trauma are probably 
associated with an undeilying rupture of the testicle If these cases are explored 
shortly aftei injury, lathei than treated by consenatite measures such as 
aspiration and sciotal suppoi t, it is probable that m man}' cases the testicle may 
be surgical!}' lepaued, and atroph} or delayed oiclnectomy prevented 

The cases to be leported illustrate m one instance a 1 upture through the tunica 
albuginea with eientiation of the testiculai tissue into the tunica vaginalis In 
the othei, injuiy lesulted ni mptuie and paitial neciosis of the testicular tissue 
within the tunica albuginea In both coses early' suigical exploration following 
trauma lesulted in a pieservation of the majoi portion of the testicle involved 

CASE HEPOHTS 

Case 1 A 15-yeai-old white man was admitted to the Jewish Geneial Hospital, 
Decembei 22, 1952, with a history' of having been struck in the sciotum while 
playing hockey', 3 hours pnoi to admission to hospital Following the injury he 
experienced severe pain and swelling of the left side of the sciotum, with as 
sociated nausea and weakness He was seen by' his family' physician who adnnn- 
isteied 75 mg demerol, and leferred the patient foi examination and treatment, 
because of an expanding mass m the left side of the scrotum On admission to 
hospital the patient complained of modeiate pain in the left side of the scrotum 
with slight nausea He exhibited a moderate pallor The blood pressure w r as 130 
over 75 millimeters of meicuiy The pulse was 78 per minute Temperature was 
98 4 degrees Phy'sical examination other than the local lesion w as not remaikable 
Exammation of the scrotal contents revealed a large sw elhng and redness of the 
left side of the scrotum The left testicle appeared to be enlarged to approximately 
three times normal size The epididymns could not be localized There was con¬ 
siderable pain on palpation of the left spermatic cord and testicle Urinalysis was 
negative Hemoglobin was 12 9 gm pei cent White blood count was 8100 per 
cubic millimeter A diagnosis of traumatic hematocele with possible torsion of 
the testis on the left side w as made, and surgical exploration of the scrotum was 
perfoimed 4 hours following the initial injury 

Under spinal anesthesia a left sci otal incision w as made and the tunica vaginalis 
exposed There was considerable bloody' fluid within the tunica vaginalis On 
opening the lattei, bloody fluid escaped under pressure and the left testis pre¬ 
sented the following pictuie A large blood clot covered the anterior surface of 
the testis and upon removing it there was noted a complete transverse rupture 
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of the tunica albuginea with exentration of the testicular tissue Upon removing 
the blood clot a small bleeding arterv uas seen at the angle of the ruptured 
tunica This was clamped and ligated and an attempt made to replace the bulging 
testicular tissue which showed no apparent impairment of blood suppli It was 
found that the tunica albuginea could not completeli co\er the herniated testi¬ 
cular contents and so a partial repair of the tumca albuginea with interrupted 
plain catgut sutures w as accomplished, and m so doing the major portion of the 
testicular tissue was replaced The tumca -vaginalis was then eierted and inter¬ 
rupted sutures applied to the cut edges Considerable hematoma w as noted within 
the tissues of the spermatic cord extending well up to the external inguinal nng 
The scrotal skin was closed with interrupted plam catgut sutures without dram- 
age of the scrotum Postoperatn eh the patient recen ed penicillin and strepto- 
im cm therapj., and an adhesn e scrotal support was applied He w as afebnie in 
the postoperatne course and was discharged 6 da\s following admission to the 
hospital wath primary healing of the scrotal wound 

Followup examinations o\ er the past 4 \ ears ha\ e re\ ealed a complete restora¬ 
tion of the normal size, contour and consistence of the injured testicle and the 
patient remains asymptomatic 

Case 2 A 28-vear-old wlute man was admitted to the Jewish General Hospital 
June 19, 1956, with a histon of having struck himself on the nght testicle while 
walking to the bathroom during the night He was admitted to hospital 6 hours 
following the injure, complaining of excruciating pain in the nght testicle and 
marked swelling of the right side of the scrotum His past historv was non- 
eontnbutorv Examination ree ealed a well dee eloped and well nounshed patient 
leing flat m bed and complaining of intense pam m the nght side of the scrotum 
He exhibited marked pallor The blood pressure was 120 oeer SO millimeters of 
mercure Pulse was 70 per minute Temperature was 9S2 degrees Examination of 
the scrotal contents re\ ealed a hard, tender mass m the nght side of the scrotum, 
approxunatelx twice the normal size of the nght testicle It was impossible to 
differentiate testis from epididvmis Pam was markedly accentuated on elei ation 
of the scrotal contents The left testicle and epididymis appeared normal The 
tentativ e diagnosis was traumatic hematocele, on the nght side 
I nnal\ sis showed 1 to 3 red blood cells and 3 to 8 white blood cells per high 
power field The white blood count was S900 per cubic millimeter, hemoglobin 
was 16 6 gm per cent Exploration of the scrotum was earned out within one- 
half hour following admission to hospital An incision was made through the 
nght antenor surface of scrotum, the tumca -vaginalis was opened and a small 
amount of clear, straw-colored fluid was noted The nght testis wa' found to be 
markedh enlarged and there appeared to be a considerable increase m tension 
within the tunica albuginea and a bluish decoloration was noted An incision was 
made into the antenor aspect of the testis through the tumca albuginea and 
immediateh an old blood clot protruded through the openmg 

P small portion of the testis was found to be necrotic and a debndement was 
earned out Good hemostasis was obtained after the blood clot was remov ed" 
and the tumca albuginea was then sutured without creating undue tension 
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within the testicle The tunica vaginalis was then everted and sutured and a 
small Pemose diam was inserted into the sciotal opening and the shin closed 
around it An adhesive scrotal suspensory w as applied 

The pathological diagnosis of the portion of testicular tissue removed was 
“fiagments of testicular tissue the seat of edema and hemorrhage ” The patient 
received Chloromycetin postoperatively and w as discharged from hospital on the 
sixth postoperative day' with the wound well healed 

He has been examined at monthly' intervals for the past 4 months There is no 
apparent diminution in the size of the testicle as compared with the contralateral 
side and the contoui and consistency' appear normal He remains completely 
asymptomatic 

DISCUSSION 

In a thoiough leview of the literatuie, McCiea was able to collect 12 cases of 
ruptuie of the testicle, to which he added anothei of his own All injuries were 
due to direct impact on the testicle by' a sudden sevei e force Of the cases re\ lew ed 
an oichiectomy' was peiformed in eight instances, suture of the tunica albuginea 
m 3 cases, and a “bottle operation" (eversion of tunica vaginalis) in 2 cases As 
axamples of the nature of the accident involved, the followung w ere noted struck 
wuth baseball, kicked by' horse, struck by' sledge hammer, struck in scrotum while 
playing baseball, fell astnde metal handrail He concluded from an analy'sis of 
the cases presented that the scrotum should be surgically' opened and the testicle 
examined m eveiy instance m which there is a history' of trauma and a diagnosis 
of hematocele is made 

Dundon reported a case of rupture of the testicle following a kick in the 
scrotum Exposure 8 hours following mjuiy levealed a longitudinal rupture of 
the tunica albuginea with protrusion of the testiculai tissue The tunica al¬ 
buginea u r as closed with mteirupted sutuies 

Land reported a case of closed rupture of the testicle, in a 16-year-old boy 
who received the full impact of a soccei ball kicked by a play'er standing 
about one foot aw ay' Symptoms appeared 2 day's following injury and exploration 
revealed an anterior tear one and a half inches long on the anterior surface of the 
tunica albuginea A conservative debridement was earned out and the tunica 
albuginea sutured, with good result He advocates ex-ploiation of recently' trau 
nmtized testicles wheie there is much local pam and swelhng, also pointing out 
that evacuation of the hematocele is itself valuable 

Norton, et al, Trabucco, et al, and Long have reported cases of closed rapture 
of the testicle Norton’s case concerned a 34-y'ear-old man who was m an auto¬ 
mobile accident and sustained injury to the sciotum and multiple fractures of the 
extremities Exploration of the sciotum revealed clotted blood within the tunica 
vaginalis, multiple lacerations of the tunica albuginea and complete rapture of 
the lowei two-thirds of the testicle Orchiectomy was performed Long reported 
on a 32-y'ear-old na\ al petty' officer w ho w as thrown from a motorcycle and de¬ 
veloped severe pam and swelling of the scrotum He displayed signs of mdd 
shock Exploration revealed distension of the tunica vaginalis with blood, and 
evacuation of testicular tissue and blood clot lerealed an empty shell of tunica 
alhmnnpiL laid open bv a long \ertical wound Orchiectomy was performed 
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Casae recently reported an unusual case, m which a young man, aged 22, 
suffered a painless rupture of his left testis from a trivial injury Exploration 
revealed a testis of almost normal size spht down its anterior aspect, and the sac 
full of apparently normal extruded testicular contents The testis was sutured 
and a biopsy taken, which showed malignant tumoi, probably seminoma A 
chest x-ray revealed metastases in the lungs, and an oichiectomy was sub¬ 
sequently performed 

Severe pam and swelling m the seiotum, nausea and vomiting, and varying 
degrees of shock, form the clinical picture in cases of rupture of the testicle It is 
noted that contusions of the testicle without rupture present a more severe 
degree of shock than those with a rent in the tunica albuginea and eventration 
of the testicular tissue In analyzing the cases described in the literature it is 
apparent that salvage of the testis could only be accomplished by early surgical 
exploration of the injured organ In those cases where delayed exposure was 
earned out, orchiectomy w as the usual procedure adopted 
Analysis of the cases w ould indicate several possible methods of surgical repair 
of the ruptured testicle 

Incision of the tunica albuginea with release of blood clot and necrotic tissue, 
w here there is obvious increase m tension withm the tunica albuginea, e g , case 2 
Suture of the ruptured tunica albuginea and ligation of testicular bleeders e g , 
case 1 

Eversion and suture of the tunica vaginalis where the tunica albuginea cannot 
be closed over protruding testicular tissue 
Orchiectomy in cases of severe rupture of the tunica albuginea and massive 
disorganization of the testicular tissue 


SUMMART 

Tw o cases of rupture of the testicle without penetrating w ounds of the scrotum 
are added to the 19 cases reported in the wmrld literature 

The clinical picture and surgical methods employed in repairing the testicle 
are described 

Evidence from our own. cases and those review ed m the literature would indicate 
that early surgical exposure of the scrotum in cases following trauma to the 
testicle where a diagnosis of hematocele is made, wall result in salvage of many 
testes otherwise doomed to complete atrophy 

600 Medical Arts Bldg , Montreal, Canada 
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CARCINOMA OF THE PROSTATE WITH SIMULTANEOUS 
BILATERAL TESTICULAR METASTASES CASE REPORT 
WITH SPECIAL STUDY OF ROUTES OF METASTASES 


DWAYNE E HOWARD, WAYLAND K HICKS and E W SCHELDRUP 

Metastases fiom carcinoma of the prostate spiead by local extension, and by 
way of the lymphatics and bloodstream 1 Their incidence is usually found in 
one-thud to one-half of cases The sites involved vary greatly In 176 cases 
Ainheim 2 at autopsy reported the distnbution of metastatic lesions as follows 
lymph nodes 176, bones 46, lungs 22, hver 22, pleura 15, adrenals 13, kidneys 
6, peritoneum 5, spleen 5, skin 4, pancreas 3, brain 3, vena cava 2, stomach 2, 
small intestine 2, and one each in colon, mesacolon, poital vein and gallbladder 

The incidence of metastases from carcinoma of the prostate to the testicle is 
extremely raie In a series of 5000 autopsies, Klinger 5 found 142 with secondary 
tumors in the genitourinary tract of which three involved the testicle, one a 
lymphoma, one fiom the stomach and the other from a teratoma of the testes 
(?) but none fiom carcinoma of the prostate Abeshouse and his group 4 in their 
recent thorough and excellent aiticle deahng with bilateral tumors of the tes 
tides collected from the literature 5 cases of unilateral metastases of carcinoma 
of the prostate to the testicle My perusal of the literature has shown that the 
fust case was reported by Semans m 1938, 6 the second by Helfert and Pinch 
in 1944, 6 the third case by Baird and Hare in 1948, 7 the fourth case by 7 Bradham 
in 1950, 8 and the fifth case by Ivan Potts, Sydney, Austiaha in 1953 9 Kay, 
Henmgan and Hoopei reported three additional cases in 1954 10 Arduino re 
ported an additional case in 1955 11 To my knowledge there aie no reports of 
bilateial metastases to the testicles from carcmoma of the prostate I would 
like to present the following case whose features seem to fit into that category" 


Read at annual meeting, North Central Section of American Urological Association, 
Cleveland, Ohio, October 3-5, 1956 

1 Herbut, P A Urological Pathology Philadelphia Lea <L Febiger, 1952 

* Arnheim, F K Carcinoma of prostate J Urol , 60 599, 1948 
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4 Abeshouse, B S , Tiongson, A and Gotdfab, M Bilateral tumors of testicle Revien of 
literature and report of case of bilateral simultaneous lj mphosarcoma J Urol , 74 522- 
532, 1955 

> Semans, J H Carcinoma of prostate noth metastases in testes J Urol , 40 524-529, 
193S . 

5 Helfert, I and Pinck, B M Secondary carcinoma of testicle following carcinoma of 
prostate J Urol , 61 635-640, 1944 

7 Baird, S B and Hare, D M Metastases of prostatic carcinoma to testicle J Urol , 
59 1208-1211, 1950 

8 Bradham, 4 C Prostatic carcinoma with metastases to the testicle J Urol 66 122- 


Potts, I F Symptomless metastases to testis from carcinoma of the prostate Med J 
Austral 1 145, 1953 

10 Ka\ S Henmgan, G R , and Hooper, J W Carcinoma of the testes metastatic from 
carcinoma of the prostate A M A Arch Path , 57 121-129, 1954 

11 Arduino L J Unusual metastases of carcinoma of the prostate with report of four 
cases Am Surg , 21 1146-1153, 1955 
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CASE REPORT 

SV11604 G G , an Sl-year-old white man, was admitted to the hospital 
June 4, 1952 with the complaint of frequency of urination of 6 weeks’ duration 
He had diuna of very half houi and noctuna of 6 to 8 times In addition his 
appetite had been poor and he had lost some w eight He w as w eak and mentally 
cloudy, but responsive and co-operntix e The residual urine w as 950 cc 

The past history, family histoiy and systemic renew were not pertinent The 
physical examination disclosed an ill man The blood pressure was 170/80 The 
heart was fibnllating The lower abdomen was distended The gemtaha were 
normal to appearance and palpation The rectal examination disclosed a firm, 
rubbery prostate 1 to 2 plus enlarged, not fixed and without nodulanty The 
laboratory studies rexealed blood urea nitrogen of 132 mg per cent, nnld leuko¬ 
cytosis but no anenna The urine specimen contained numerous pus cells and 
3 plus albumin An acid phosphatase determination was not done 

Three weeks after admission, the patient haring been on indwelling Foley 
catheter drainage and supportse treatment, his blood urea mtiogen was 19 6 
mg per cent At this point a transurethral prostatic resection with bilateral 
vasectomy was done, 50 0 gm tissue was remoxed The pathological report was 
carcinoma of the prostate (fig 1) His hospital course xxas unexrentful and he 
was discharged 8 days following surgery voiding satisfactorily Diethylstilbestrol, 
5 mg 1 1 d was prescribed 

The patient failed to return for followup examinations He took the initial 
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BILATERAL TESTICULAR METASTASES CASE REPORT 
WITH SPECIAL STUDY OF ROUTES OF METASTASES 


DWAYNE E HOWARD, WAYLAND K HICKS and E W SCHELDRUP 

Metastases fiom caicinoma of the prostate spread by local extension, and bv 
way of the lymphatics and bloodstream 1 Their incidence is usually found in 
one-third to one-half of cases The sites involved vniy greatly In 176 cases 
Arnheim 2 at autopsy lepoited the distnbution of metastatic lesions as follows 
lymph nodes 17G, bones 4G, lungs 22, liver 22, pleuia 15, adrenals 13, kidneys 
6, pentoneum 5, spleen 5, skin 4, pancieas 3, brain 3, vena cava 2, stomach 2, 
small intestine 2, and one each in colon, mesacolon, portal \ein and gallbladder 

The incidence of metastases fiom carcinoma of the prostate to the testicle is 
extiemely rare In a series of 5000 autopsies, Klinger 5 found 142 with secondary 
tumors m the genitourinary tract of which thiee involved the testicle, one a 
lymphoma, one fiom the stomach and the other from a teratoma of the testes 
(?) but none fiom carcinoma of the piostate Abeshouse and his gioup 4 in their 
recent thorough and excellent article dealing with bilateral tumors of the tes 
tides collected fiom the literature 5 cases of unilateral metastases of carcinoma 
of the prostate to the testicle My perusal of the literature has shown that the 
first case was leported by Semans m 1938, 6 the second by Helfeit and Pinck 
m 1944, 6 the third case by Baird and Hare in 1948, 7 the fourth case by Bradham 
in 1950, 8 and the fifth case by Ivan Potts, Sydney, Australia in 1953 9 Kay> 
Henmgan and Hoopei reported three additional cases in 1954 10 Arduino re 
ported an additional case in 1955 11 To my knowledge there are no reports of 
bilateial metastases to the testicles from caicinoma of the prostate I would 
like to present the following case whose features seem to fit into that category' 


Read at annual meeting, North Central Section of Americnn Urological Association, 
Cleveland, Ohio, October 3-5, 1956 
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4 Abeshouse, B S , Tiongson, A and Goldfnb, M Bilateral tumors of testicle Review of 
literature and report of cose of bilateral simultaneous lj mphosarcoma J Urol , 74 522- 
532, 1955 

5 Semans, J H Carcinoma of prostate with metastases in testes J Urol , 40 524-529, 
1938 

8 Helfert, I and Pinck, B M Secondary carcinoma of testicle following carcinoma of 
prostate J Urol , 61 035-640, 1944 

7 Baird, S B and Hare, D M Metastnses of prostatic carcinoma to testicle J Urol 
69 1208-1211, 1950 

• Bradham, A C Prostatic carcinoma with metastnses to the testicle J Urol , 66 122- 
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9 Potts, I F Sj mptomless metastases to testis from carcinoma of the prostate Med J 
Austral , 1 145, 1953 

i° Knv S Henmgan, G R , and Hooper, J W Carcinoma of the testes metastatic from 
carcinoma of the prostate A M A Arch Path , 67 121-129, 1954 

11 Arduino L J Unusual metastases of carcinoma of the prostate with report of four 
cases Am Surg , 21 1146-1153, 1955 
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CASE REPORT 

SV11C04 G G an 81 -a ear-old white man was admitted to the hospital 
June 4 1952 with the complaint of frequenci of urination of 6 weeks duration 
He had diuna of a en half hour and noctuna of 6 to S times In addition his 
appetite had been poor and he had lost some w eight He w as w eak and mentally 
cloud\ but responsn e and co-operatn e The residual urine w as 950 cc 

The past histon, fannlv histon and si stennc renew were not pertinent The 
phvsical examination disclosed an ill man The blood pressure was 170 SO The 
heart was fibnllating The lower abdomen was distended The gemtaha were 
normal to appearance and palpation The rectal exannnation disclosed a firm, 
rubben prostate 1 to 2 plus enlarged, not fixed and without nodulantv The 
laboraton studies re\ ealed blood urea mtrogen of 132 mg per cent, mild leuko- 
cvtosis but no anemia The urine specimen contained numerous pus cells and 
3 plus albumin An acid phosphatase determination was not done 

Three weeks after admission, the patient having been on indwelling Folev 
catheter drainage and supportn e treatment his blood urea mtrogen w as 19 6 
mg per cent At this point a transurethral prostatic resection with bilateral 
vasectomv was done 50 0 gm tissue was remoi ed The pathological report was 
carcinoma of the prostate (fig 1) His hospital course was unei entful and he 
was discharged S dai s following surgen voiding satisfactonh Diethj lstilbestrol, 
5 mg ta d was prescribed 

The patient failed to return for followup examinations He took the initial 
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Fig 2 4., gross appearance of scrotum before surgeix B, right and left testicle showing 
metastatic im olvement 

suppty of estrogens but none thereafter He i\as hospitahzed August 23, 1955 
again in urinary retention His blood urea nitrogen was 19 6 mg per cent The 
general physical examination w as unchanged except for the scrotal findings 
There were enlarged masses m both sides of the scrotum (fig 2, A) On the left 
there t\ as induration with the mass fixed to the skin, this mass was hard, slightly 
irregular, nontendei and about 10 by 15 cm m size On the right the mass was 
smaller, 8 b 3 r 10 cm , also hard, irregular, and nontender Rectal examination 
rei ealed the prostate to be hard, irregular, fixed and about 2 plus enlarged, with 
extension into both senunal vesicles 
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On August 24, 1955 a e\ stolithotripsi, transurethral prostatic resection and 
bilateral orchiectom\ Mere done, 31 0 gni tvpicalh malignant prostatic tissue 
gras removed 

Pathological examination of the tissue re\ ealed the following The speci- 
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supply of estrogens but none thereafter He was hospitalized August 23, 1955 
again m urinary retention His blood urea nitrogen was 19 6 mg per cent. The 
general physical examination was unchanged except for the scrotal findings 
There were enlarged masses m both sides of the scrotum (fig 2, A) On the left 
theie was induration with the mass fixed to the skin, this mass was hard, slightly 
irregular, nontender and about 10 by 15 cm m size On the right the mass was 
smaller, 8 by 10 cm , also hard, irregular, and nontender Rectal examination 
rex'ealed the prostate to be hard, irregular, fixed and about 2 plus enlarged, with 
extension into both seminal vesicles 
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On August 24, 1955 a cj stolithotnpsj, transurethral prostatic resection and 
bilateral orchiectomy were done, 31 0 gm typically malignant prostatic tissue 
« as remo\ ed 

Pathological examination of the tissue reiealed the following The speci- 
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men consisted of both testicles, and a poition of each cord (fig 2, B) One 
testicle measured 6 by 4 by 5 cm and contained a nodulai tumor measuring 3 cm 
in diametei The tumoi was soft and giay in coloi The othei testicle measured 
4 by 2 by 2)-£ cm The body show ed some hemonhage Attached to and involv¬ 
ing the testicle was a laige, coaisely lobulated tumor that measuied 7^ cm 
in the greatest diameter The tumoi was soft and yellowish-giay m color Mi¬ 
croscopically one testicle show ed a tumor made up of hj'perchromatic epithelial 
cells infiltrating m gland-like structures The tumor attached to the cord and 
involving the othei testicle showed the same stiuctuies See figure 3 

Followup examination September 18, 1956, revealed a healthy white man 
The piostate was small rectally, with minimal firmness m the right lobe and 
sennnal vesicle There was fixation on the light The acid phosphatase w , as 
withm noimal limits No demonstrable metnstases were found in the chest or 
m the bony pelvis oi lumbar spine, and no evidence of local recuirence of malig¬ 
nancy m the scrotum 


DISCUSSION 

It has been oui good fortune to have the help of Di E W Scheldrup, asso 
ciate piofessor of anatomy at the College of Medicine, State University of Iowa, 
in the preparation of tins paper The following infoimation prepared by Dr 
Scheldrup as to routes of metastases from piostate gland to testes is presented 

A) Retrograde venous route The following two anatomic routes are possible 

1) Prostatic venous plexus to internal iliac (hypogastric) vein thence to in¬ 
ferior vena cava Malignant cells would then have to ascend the inferior vena 
cava to the origin of the right internal spermatic \ em and pass in a retrograde 
direction to the light testis On the left side, cells would have to first entei the 
left renal vein and then pass in a retiograde direction to the left testis 

2) Piostatic venous plexus directly posterior to the inferior hemorihoidal 
vein and hemorrhoidal plexuses and thence to the scrotum via scrotal branches 
of the internal pudendal veins which are in communication noth the inferior 
hemorrhoidal veins and hemorrhoidal plexuses 

Both of these venous routes are highly speculative in the absence of actual 
demonstration at autopsy of the venous pathways involved The cases of venous 
metastasis to the testis (left) that haxe been descnbed baxm almost uni¬ 
formly been secondaiy to tumors of the left kidneys 

B) Arterial embolism The pathway here, of course, would have to be as fol¬ 
lows Prostatic venous plexus to hypogastric vem to inferior vena cava to heart, 
thence through pulmonary cnculation with return to heart and out into the 
systemic circulation and ultimately'' to the testes ua the internal spermatic ar¬ 
teries The proven cases of this route have shown rather widespread metastases 
m othei parts of the body l ” In the absence of metastases elsewhere and with¬ 
out histologic demonstration of actual arterial embolism m the terminal portions 
of the internal spermatic artery this route seems unlikely m the case presented 

ii iv,U,s, R A The Spread of Tumors m the Human Bodj London Buttern-orth <L Co , 
Ltd , 1952 ’ 
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here How ex er, Semans 5 reported a case m which testicular metastasis probably 
occurred by way of the arterial route since he was able to demonstiate aitenal 
embolism Moreoxei, widespread metastasis is not essential to proie the arterial 
route, foi Glares and Mihtzer 13 cite a case of solitary metastasis from prostate 
to thj roid, and IMmtz and Smith, 14 in reviewing 100 cases of prostatic cancel cite 
such rare locations for metastasis as brain, spinal cord, eye, pancreas, gallblad¬ 
der, pericardium, adrenal, diaphragm, perns and skm Helfert and Pmck at¬ 
tributed their case of unilateral testicular metastasis to arterial embolism 6 Their 
er idence for this conclusion is ml and highly speculative 

C) Retrograde lymphatic route Although metastasis from the piostate is said 
to be much more common by the bloodstream than by lymphatics, lymphatic 
metastasis does occur and in this particular case has moie scientific backing 
than bloodstream metastasis Two routes are possible, as follows 

1) In 1904 Bruhns, 15 by means of injection experiments, demonstrated lym¬ 
phatic connections between the prostate and epididymis and testis m man by 
way of periductal lymphatics oil the vas deferens Injection of prostatic lym¬ 
phatics thus showed spread in a retrograde direction to both testes Furthermore 
there is cross lymphatic anastomoses betw een the tw o halves of the scrotal sac 
which is said to account for the metastasis of a pnmaiy testiculai tumor to the 
opposite testis 12 Thompson and Pilcher 16 described the first case of extension of 
cancer of the prostate along the vas to the testes Humphrey 17 described a simi¬ 
lar case Although in these cases the vas and epididymis w ere the seat of metas¬ 
tasis, there is no reason w hv the process could not either hax e progressed to the 
testes directly or extended to them from the terminal \ as and epididymis This 
possible and x ery piobable loute of metastasis raises a very interesting point 
regaidmg the adx usability of more radical surgery in those cases of prostatic 
cancer which are subjected to bilateral orchiectomy If, indeed, periductal lym¬ 
phatics on the vas are responsible foi at least some cases of metastasis to the 
testes then it would seem as ill advised to leax e the x as intact as it is to do a 
subtotal hysterectomy for carcinoma of the uterine body—the x as like the cei- 
xt\ may be a site of future disease and inasmuch as it is rendered functionally 
useless one might consider its complete excision 
2) Lymphatics from the prostate dram to the hypogastric lymph nodes, thence 
to the common iliac nodes and thence to the lateral and preaortic nodes situated 
retropentoneally m the abdominal cavitj The testes dram directly to the 
lateral and preaortic nodes It is conceivable that via this pathw ax one max 
haxe retrograde extension to the testes Only the finding of inxolxement of the 
nodes m question could x erify the point, how ex er Tins route seems unlikely in 


and Mihtzer, R E Carcinoma of the prostate with metastasis J Urol, 
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men consisted of both testicles, and a poition of each coid (fig 2, B) One 
testicle measured 6 by 4 by 5 cm and contained a nodulai tumoi measuring 3 cm 
in diametei The tumoi was soft and giay in color The othei testicle measured 
4 by 2 by 2^ cm The body showed some hemonhage Attached to and involv 
mg the testicle was a laige, coarsely lobulated tumor that measuied 7^ cm 
in the gieatest diametei The tumoi was soft and yellowush-gray in color All 
croscopically one testicle show ed a tumor made up of hyperchromatic epithelial 
cells mfiltiating in gland-like structures The tumoi attached to the cord and 
involving the othei testicle show ed the same sti uctures See figure 3 

Followup examination September 18, 1956, levealed a healthy wdnte man 
The piostate was small rectally, with niunmal firmness in the right lobe and 
seminal vesicle There was fixation on the right The acid phosphatase was 
wnthin noimal limits No demonstrable metastases were found in the chest or 
m the bony pelvis oi lumbai spine, and no evidence of local lecunence of malig¬ 
nancy in the scrotum 


DISCUSSION 

It has been oui good fortune to have the help of Di E W Scheldiup, asso¬ 
ciate professor of anatomy at the College of Medicine, State University of Iowa, 
in the preparation of this paper The following information piepared by Dr 
Scheldrup as to loutes of metastases fiom prostate gland to testes is presented 

A) Retrograde venous route The following two anatomic routes are possible 

1) Prostatic venous plexus to internal iliac (hypogastric) vein thence to m 
fenor vena cava Malignant cells w ould then liar e to ascend the inferior vena 
cava to the origin of the right internal speimatic vein and pass in a letrograde 
direction to the right testis On the left side, cells would have to first enter the 
left renal vein and then pass in a letrograde direction to the left testis 

2) Prostatic venous plexus directly posterior to the inferior hemonhoidal 
vein and hemorrhoidal plexuses and thence to the scrotum via scrotal branches 
of the internal pudendal veins which are m communication with the mfenor 
hemonhoidal veins and hemorrhoidal plexuses 

Both of these venous loutes aie highly speculative in the absence of actual 
demonstration at autopsy of the venous pathw ays involved The cases of venous 
metastasis to the testis (left) that have been described have almost uni¬ 
formly been secondary to tumors of the left kidney 

B) Arterial embolism The pathway here, of course, would have to be as fol¬ 
low's Prostatic venous plexus to hypogastric vein to mfenor \ena cava to heart, 
thence through pulmonary circulation with return to heart and out into the 
systemic cn dilation and ultimately to the testes via the internal spermatic ar- 
tenes The proven cases of this loute have showm lather widespread metastases 
m othei parts of the body 12 In the absence of metastases elsew'here and with¬ 
out histologic demonstration of actual artenal embolism m the terminal portions 
of the internal spermatic artery this route seems unlikely m the case presented 

u Willis, R A The Spread of Tumors in the Human Bod} London Butteru orth A Co , 
Ltd , 1952 ’ 
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here Howexer, Semaus 5 reported a case m which testicular metastasis probably 
occurred b\ xvay of the artenal route since he was able to demonstrate arterial 
embolism Moreo\ er, widespread metastasis is not essential to pros e the artenal 
route, for Grates and hlilitzer 13 cite a case of solitary metastasis from piostate 
to thy roid, and Mintz and Smith, 13 in remewang 100 cases of prostatic cancer cite 
such rare locations for metastasis as brain, spinal cord, ey e, pancreas, gallblad¬ 
der, pericardium, adrenal, diaphragm, perns and skin Helfert and Pmck at¬ 
tributed their case of unilateral testicular metastasis to arterial embolism 6 Their 
evidence for this conclusion is ml and highly speculatn e 

C) Retrograde lymphatic route Although metastasis from the prostate is said 
to be much more common lit the bloodstream than bv lymphatics, ly mphatic 
metastasis does occur and m this paiticular case has more scientific backing 
than bloodstream metastasis Tw o Toutes are possible, as follows 

1) In 1904 Bruhns, 15 In means of injection experiments, demonstrated lym¬ 
phatic connections between the prostate and epididtnns and testis in man by 
wa> of penductal lymphatics on the \as deferens Injection of prostatic lym¬ 
phatics thus showed spread m a retrograde direction to both testes Furthermore 
there is cross lymphatic auastomoses betw een the tw o hah es of the scrotal sac 
which is said to account foi the metastasis of a primary testicular tumor to the 
opposite testis 11 Thompson and Pilcher 16 described the first case of extension of 
cancer of the prostate along the a as to the testes Humphrey r described a simi¬ 
lar ca«e Although m these cases the a as and epididymis w ere the seat of metas¬ 
tasis, there is no reason wh\ the process could not either lint e progressed to the 
testes duecth or extended to them from the terminal \ as and epididy mis This 
possible and xert probable loute of metastasis raises a un interesting point 
regarding the advisability of more radical surgen in those cases of prostatic 
cancer which are subjected to bilateral orchiectomy If, indeed, periductal lym¬ 
phatics on the i as are responsible for at least some cases of metastasis to the 
testes then it would seem as ill advised to leaxe the a as intact as it is to do a 
subtotal hysterectomy for carcinoma of the uterine bod\—the a as hke the cer¬ 
vix may be a site of future disease and inasmuch as it is rendered functionally 
useless one might consider its complete excision 

2) Lymphatics from the prostate drain to the hypogastric lymph nodes, thence 
to the common ihac nodes and thence to the lateral and preaortic nodes situated 
retroperitoneallx m the abdominal canty The testes dram directly to the 
lateral and preaortic nodes It is coucen able that Ana this pathwaA one may 
hare retrograde extension to the testes Only the finding of im ohement of the 
nodes m question could Aerify the point, howeier This route seems unlikely in 


,, and AIllltzer > R E Carcinoma of the prostate vnth raetnstases J Urol , 

33 Z3o-2ol 1935 

EngW^XIed 211^4^^^1934° ' iuto r ,s > findm E s m 100 cases of prostatic cancer New 

,J\? ruhl F> c Lntersuchungen uber die Lymphgefasse und Lvmphdrusen der Prostata 
dc< Afemchen Arch f Aunt u Entwich, GescWhte, pp 330-349 1904 
1935 Ulompson ' G J " lnd Phcher, F Carcinoma of the \ as deferens J Urol , 34 714-717, 

reponTuol b{ m the Cp,<hd ' mii from of the prostate Case 
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the piesent case One cannot ignoie the fact, though, that this route has been 
taken in most lecorded cases of metastasis to the testis from gastrointestinal 
and retroperitoneal malignancies 12 

D) Intiaductal route m the vas deferens To my knowledge, no one has com 
men ted on this gieat potential route and it has certain features to recommend 
it First of all, after operation malignant cells from the prostate would have 
relatively easy access to it Secondly, w hole tumor cells (at least in ammal ex¬ 
perimentation) are not requned for successful metastasis and cancer invoking 
material (virus? for lack of a better term) can bring about successful implants 
and transplants when in very fluid and dispersed state This places metastatic 
material in much the same category as infected unne for which vasectomy is 
performed to prevent epididymitis in some cases of prostatic resection In addi¬ 
tion, malignant cells from the prostate may grow by r extension lntramurally 
along the vas to the testis This was the route in the case of Thompson and 
Pilcher 16 and they erroneously attributed it to retrograde lymphatic extension 
even though, on microscopic examination, there w as found a layer of tissue of 
the same cellular structure as that removed from the prostate contiguous with 
the muscular layer of the vas and in an intramural position therefore Perhaps 
this occurs more often than suspected and would suggest the advisability of 
more radical surgery noth respect to the vas 

SUMMARY 

A lare and inteiesting case of caicinoma of the prostate noth simultaneous 
metastases to both testicles is reported Some pertinent information from the 
literature is also presented We are unable, with the information at hand, to 
outhne the route of metastases m this case 

Grateful acknowledgment is heiewith made to Dr A C Starry, Dr James 
Browm and Dr Arne Knutsen, pathologists, for their valuable help 
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All urologists are at some time confronted with the problem of genital tuber¬ 
culosis in the male The clinical pathology of the disease, its effect on fertility and 
the most up-to-date treatment are subjects of much discussion 

The fertility status of 60 patients with genital tuberculosis was recently 
studied at the Research Umt for Gemto-Unnaiy Tuberculosis, Veterans Admin¬ 
istration Hospital, Bronx, New York Citj The pathological changes of genital 
tuberculosis were correlated with the semen analyses and the fertility indices of 
the patients Current treatment regimens were ei aluated Positn e cultures or 
pathological specimens were required as proof of the disease 


CLINICAL PATHOLOGY OF GENITAL TUBERCULOSIS 

Most male patients with renal tuberculosis eventually dei elop genital mi oh e- 
ment (Medlar, Nesbit) Com ersely, every man with genital tuberculosis should 
be examined repeatedly for a tuberculous renal lesion 
The dangers from genital tuberculosis are fourfold 

1) Contracture of the bladder may result from continuous spillage of tuber¬ 
culous material from the prostate 

2) Disabling symptoms may result from urethral irritation 

3) Draining sinuses or fistulas of the scrotum or penneum may occur 

4) Gemtal tuberculosis may conceivablj be a focus for the dissemination of 
fatal miliary or menmgeal tuberculosis and should therefore be eradicated if 
possible (Moore, Smimonds, Lehmann, Medlar, Menville) 

Me are unable to contribute conclusn ely to the perennial academic debate as 
to whether most gemtal tuberculosis descends directly from the kidnej’s by 
contamination, via the infected unne, or is hematogenic (hemic) from the original 
pulmonarj or intestinal focus Fifty-one of our gemtal cases (85 per cent) ap¬ 
peared to hat e been infected bj the unne from tuberculous kidneys Nine cases 
(15 per cent) showed no clinical evidence of renal lesions either bv x-raj or ureteral 
culture In these 9 cases the disease was limited to the genital organs as far as 
could be determined, and the positn e unne cultures were assumed to come from 
the tuberculous prostates Howei er, 58 per cent of our epididymal lesions show ed 
no thickening or nodulanti of the \ as This failed to support the mew that the 
infection descends the \as in men, case It appeared probable to us that the 
gemtal tract could be infected either bj unnarj contamination from the infected 
kidnevs, or bt hematogenous spread directh to the genitalia, but that unman 
contamination i\as much more common 

Accepted for publication Januan 21 1957 

65 



6G 


VEENEMA V\D LATTIMER 


Thirty-two (54 pei cent) of the 60 cases gave a histoiy of a lecognized, active, 
extia-gemtounnaiy tubeiculous piocess Theie weie 22 cases (36 per cent) with 
histones of active pulmonary tubeiculosis with an average time interval of about 
five years (4 83 years) betw een the diagnosis of pulmonary tuberculosis and the 
onset of gemtounnaiy tubeiculosis Seventeen cases (28 3 per cent) gave a 
history of bone tuberculosis m addition to genitourinary tuberculosis No time 
relationship could be established, since just as many cases developed after, as 
befoie the genitounnary tuberculosis This suppoits the cunent view that the 
initial lesion is pulmonaiy, with hematogenic (hemic) spiead to bones and 
kidneys 

The diagnosis of prostahc tuberculosis was made by a conelation of rectal 


Table 1 Summary of genital findings 



Per Cent 

Cases 

Number of cases of prostatic tuberculosis 

71 

43 

Number of cases of dilated prostatic ducts 

88 3 

63 

Number of cases of seminal vesicle involvement 

31 7 

19 

Number of cases of eptdidjmal nodules (bilateral 9) 

41 7 

25 

Number of cases of epididj mectomj (bilateral 3) 

38 3 

23 

Number of cases of orchiectomj and epididjmectomj (bilateral 1) 

3 1 

2 

Number of cases of vas thickened and nodule (bilateral 4) 

18 3 

11 

Total cases of genital tuberculosis 

100 

60 



Fig 1 Appearance of tuberculous prostate and dilated prostatic ducts as seen on 
urethroscopy in prostatic urethra These dilated ducts result from extensive fibrosis asso 
mntpd with chronic inflammatory process 
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findings, positne semen cultures, pus cells in the semen, dilated prostatic ducts, 
cavities shown bj urethrograms, and calcification in \-ray studies Prostatic 
smears weie not used in diagnosis since a miliary spread of the disease from 
massage w as a possibility 

The prostate was obviously ini oh ed in 71 per cent (43 cases) of the 60 genital 
tuberculosis cases studied, and m an e\ en greater number, 88 per cent (53 cases), 
dilated prostatic ducts w ere obsen ed in the posterior urethia Contrary to popu¬ 
lar teaching there was no “characteristic feel” to these tuberculous prostates 
Some were small and fibrotic, some were soft, where caseous centers had sloughed 
out, and some were granular Only 25 per cent presented frank nodules Many 
had firm ridges paralleling the couise of the ejaculatory ducts 

Figures 1 to 3 illustrate the pathology of prostatic tuberculosis by ure¬ 
thrography 
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Fig 4 Firm, enlarged and irregular seminal \esicles at times shoued calcifications by 
\ ray 

Dilated proslahc ducts In forty-one (97 pei cent) of the 43 cases with palpable 
prostatic involvement, and m fifty-three (88 per cent) of the sixty genital tu¬ 
berculosis cases studies, dilated prostatic ducts w ere observed m the posterior 
urethra The ducts were located on the floor of the prostatic uiethra just proximal 
to the verumontanum and weie not to be confused with the ejaculatory ducts 
which were located on the verumontanum In acute prostatic urethritis, the 
prostatic urethra was fiery red and edematous, velvety folds were found on the 
urethral floor In less acute cases the prostatic urethral floor appeared trabeculated, 
with longitudinal ndges radiating from the verumontanum In more chrome 
cases the prostatic ducts were dilated and at times “golf-hole” in appearance, 
resembling small diverticula In some cases a flocculent exudate was noted 
coming from the ducts The ducts were best visualized with the right angle 
lens, early in the cystoscopic piocedure, before uritation by the instrument 
could cause reddening of the uiethral flooi and bladder neck spasm 

It was recognized that dilated prostatic ducts were not specific for tuberculosis 
However, the frequent occurrence of dilated ducts m the cases with known 
prostatic tuberculosis justified the suspicion of prostatic involvement when they 
were seen in patients with renal or epididymal tuberculosis Tuberculosis was 
suspected m these men even when no nodules were palpable in the prostate 
All cases in w Inch large ducts w ere noted w ere suspected of having tuberculosis 
and a search for the orgamsms w as made 

In a pathological study, R A Moore concluded that the prostate was in¬ 
volved in 75-90 per cent of cases of gemtouiinary tuberculosis In our senes 71 7 
per cent (43 cases) were diagnosed clinically as tubeiculous prostatitis, by pal¬ 
pation and correlation, and 88 3 per cent (53 cases) show ed dilated prostatic 
ducts These cluneal figures correspond closely with those obtained from Dr 
Mooie’s pathological study 

The ducts can be filled by urethi ography and cavities in the prostate outlined 
(figs 2 and 3) In active tuberculous prostatitis large caseous areas may coalesce, 
hquefy, and slough out Occasionally, the entire contents of the prostatic capsule 
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may slough leaving a large cavrtv or fore-bladder (i orblase ) as illustrated bi tv o 
of our eases The abscess may rupture bey ond the confines of the prostatic cap¬ 
sule and result in fistula formation or multiple penneal sinuses 

Seminal icside Imohement was present m 14 per cent (19 cases) At times 
calcification of seminal i esieles was obsen ed (fig 4) 

Epididymal tuberculosis occurred sometime during the course of the disease m 
63 per cent (38 cases) of the 60 cases renewed Adjacent testes were not m\ oh ed, 
e\ en in the presence of large epididvmal abscesses (fig o) Onh 14 (41 per cent) 
thickened or nodular ductus deferentes v ere found among 34 epididymal nod¬ 
ules Thickening and nodulanty occurred most often m the acute stage of the 
epididymal mvohement Occasionalli (6 cases) epididymal nodules shoved 
calcification on scrotal x-rav (fig 6) With patient in knee-chest position, soft 
tissue x-ray technique gaieien satisfactory films In tho«e cases with calcifica¬ 
tion, the ai erage duration of epididymal disease was sei en y ears Later operatn e 
findings showed that calcification was no indication of complete healing, but 
only of calcium m necrotic areas of long duration 

Table 2 illustrates the high clinical mcidence of association of prostatie and 
epididymal lesions All of the cases with seminal i esicle ini oh ement also had 
prostatic tuberculosis 

The finding of only fourteen (41 per cent) thickened or nodular i asa associated 
with thirti-four epididvmal nodules was lover than expected The lack of 
thickening occurred ei en m men who had obvious prostatic tuberculosis This 
clinical finding was supported b\ operatn e specimen* m which large, chromcalh 
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Fig 6 Calcification in some 25 per cent of epididjmal nodules was demonstrated by 
x-rays of scrotum Operative findings showed that calcification was no indication of com 
plete healing, but onlj of calcium in necrotic areas of long duration 


Table 2 Incidence of other genital lesions associated with tuberculous epididymitis 

(clinical findings) 



Per 

Cent 

Cuts 

Total cases of tuberculous epididj mitis 

63 4 

38 

Number of cases with associated prostatic tuberculosis 

81 6 

31 

Number of cases with dilated prostatic ducts 

86 8 

33 

Number of cases with seminal vesicle involvement (bilateral 5) 

37 

14 

Number of cases wuth nodular or beaded vas (bilateral 4) 

26 3 

10 

Number of cases where genital tuberculosis was limited only to epididymis 

0 

0 


inflamed epididymides had attached thin, apparently uninvolved, vasa Sections 
were routinely taken at various levels along the vas In only one case was a 
tubercle present in the wall of the vas and this was adjacent to the tail of the 
epididymis The tubercle was only evident microscopically and no nodule was 
present The testis itself w as unmvolved even in the presence of large abscesses 
of the epididymis It appeared that M tubeiculosis could descend the duc¬ 
tus deferens without causmg any thickening 

FERTILITY 

Oui patients with genital tuberculosis asked their doctors two principal 
questions 

1) Was their fertility affected? 

2) Would they infect their wives through intercourse? 

Most of oui patients were sterile, eithei by r the standaid of 60 million sperm/cc 
or by MacLeod’s 20 milhon/cc None were impotent Twenty-three of the men 
had had children before genital tuberculosis developed However, out of the 
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forty mamed patients only one child had been bom since the diagnosis of genital 

tuberculosis teas made , 

Four couples sate histones of miscarriages Three of these occurred after the 

diagnosis of gemtal tuberculosis had been made Two of these four husbands had 
no ejaculate bv the tune we saw them and two of them had i erv low semen 
volume* with azoospermia which unfortunately prevented anv studi of mor- 
pbolo<n- of the spermatozoa m these patients In one case there had been three 
normal pregnancies before the diagnosis of gemtal tuberculosis However fol¬ 
lowup the development of the disease two miscarriages occurred 

There were seventeen childless married men, after 5 to 6 vears of marriage 
Of this group onlv five (29 per cent) had sperm m then ejaculate demonstrating 
dearh the decrease m fertility Four of these had spenn despite definite clinical 
tuberculous im oh ement on both sides of the prostate and m two cases bilateral 
epididvmal nodules Three of the five showed dilated prostatic ducts Of the five 
who ejaculated spermatozoa all had low semen a olurnes (1.2 04 20 14 05 
ce) low sperm counts and all had poor motihU All five cases fall into the in¬ 
fertile class according to the criteria of Hotchkiss and the revised standards of 
MacLeod 

Painful ejaculation described as a throbbing burning sensation at the bulb of 
the penis or burning along the perineum was noted bv twelve (20 per cent) of 
the patients In some dvsuna followed ejaculation ar.d two patients had a mu¬ 
coid urethral discharge for two or three dais after ejaculation 


*EJtEX ANALYSES 

Loir semen volume (table S) was a notable feature of prodam- tuberculosis In 
10 patients there was no ejaculate at all and in onlv G cases of prostatic and 
gemtal tuberculosis was the semen volume over 2 5 cc 

^emen specimens were collected after 3 dais abstinence in clean wide 
mouthed bottles, from fiftv-three of the 60 patients The 7 patients from whom 
semen anahses could not be obtained gave no history of having caused a preg- 


Tcble 3 Semen analutes m fiilu-three patient! with aemlal tuberculosa {loir icmen volume 
and inadequate sperm count! mere Ibe rule) 



Pc- Ce: 

CZ5«f 

2so ejaculate 

is s 

10 

\ olume of ejaculate 



1 drop to 0.5 cc 

35 S 

ia 

0.5 to 1 0 cc 

11 3 

6 

10 cc to 15 cc 

13 2 

t 

15 cc lo 2 5 cc 

o 4 

5 

3 cc to 6 ec 

11 3 

6 

Azoo-permia 

32 0 

17 

Olico-porruia 

20 7 

11 

"Normal count per cc but wnb vert low \olume (below 1 cc) 

7 o 


"\o-mal count per cc but low volume (below 2 cc) 

13 2 


Xormal anal\si~ In count and volume alone 

7 o 

4 
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nancy Of the fifty-three examined by semen analysis, only one patient (65 0 
mil/cc motility normal 4 0 cc vol) had a relatively normal analysis based on all 
criteria of the number of sperm, motility and volume In this patient with renal 
tuberculosis, only large dilated prostatic ducts w ere noted 
PH of the semen -was not appreciably altered Most specimens were alkaline, 
ranging from pH 7 4 to 8 4 In one case with advanced genital tuberculosis with 
penneal sinuses, azoospermia, and a 1 0 cc volume, an abnormally low pH of 
6 9 was recorded 

Viscosity was decreased in the 28 cases with azoospermia and oligospermia 
Thirteen patients had normally viscid semen and in eleven the viscosity was in¬ 
creased There seemed to be no definite relationship between the activity or 
extent of the genital tuberculosis and the viscosity of the semen 

Turbidity was mcreased in the more extensive and active gemtal cases In these 
cases the specimens had a more yellow to yellowish-w hite appearance than normal 
and contained pus cells, immotile sperm, and cellular detritus 

Morphology of the spermatozoa was not affected by the genital tuberculosis 
There v as no increase in the number of abnormal forms and even in the presence 
of oligospermia, pus cells, and positive semen cultures for tubercle bacilli the 
differential counts of the stained smears were normal See figure 7 
Motility of the sperm was below r 60 per cent in 15 cases and below 80 per cent 
in another 5 cases In the 6 cases with motility above 80 per cent at 1 hour, one 
show ed a drop of motility from 90 per cent m 1 hour to 10 per cent at 4 hours 
Specimens from patients with more active and extensive lesions contained many 
sluggish and immotile forms, many pus cells, and epithelial cells 

Eleven patients had normal sperm counts per cubic centimeter but with vol¬ 
umes below one and tw r o cubic centimeters All of these showed prostatic lesions 
and ddated prostatic ducts Four patients had normal analyses by both volume 
and count, but only one of these had normal initial motility (80-90 per cent), 
two had poor motility (20 per cent), one had decreased motility (60 per cent) 
Although only one of the 53 patients studied by semen analysis could be con 
sidered to have a completely normal analysis, gemtal tuberculosis did not en¬ 
tirely preclude the possibility of a fairly good sperm count One married patient 
with advanced renal tuberculosis, bilateral epididymal nodules with calcifica¬ 
tion, thickened vasa, piostatic involvement, and dilated prostatic ducts, had a 
sperm count of 178 0 million per cubic centimeter, a 1 2 cc volume, and 80 per 
cent motility Another with bilateral renal tuberculosis, a soft prostate, dilated 
prostatic ducts, and a positive semen culture for tubercle bacilli, had a count of 
157 0 million per cubic centimeter, 2 0 cc volume, and 90 per cent motility at 1 
horn with a drop of 10 per cent motility at 4 hours 

Histological study of the testes adjacent to epididymal abscesses showed no 
characteristic picture See figure 8 

Spermatogenesis w as present but depressed In one case with a long tubercu¬ 
lous history, there was considerable secondary tubular atrophy, but occasional 
primary spermatocytes were still noted The general debility and chromcity no 
doubt contributed to the testicular atrophy in this case The effect of genital 
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Fig 7 Samples of stained smears for morphology of spermatozoa from patients with 
genital tuberculosis Infection had no effect upon morphology of sperm Differential counts 
were within normal limits 

tuberculosis on the testes tv as one of simple tubular blockage plus the secondary 
atrophy of debilitating disease This was supported by the frequent findmg of 
clumps of normal spermatozoa m the blocked epididymal tubules of the excised 
epididymides (fig 9) and by the essentially normal morphology noted in semen 
analyses Lon grade fe\er associated with the chrome disease may have also 
depressed spermatogenesis 

The combination of decreased -volume of ejaculate from the prostatic tuber¬ 
culosis, blocked epididymal tubules and v asa from fibrosis and edema, and in¬ 
creased turbidity and decreased motility from the inflammatory process ac¬ 
counted for the abnormalities of the semen analyses m these cases of genital 
tuberculosis 

Semen cultures for tubercle bacilli In only one case was a history obtained of 
vaginal discharge m the wife She was examined and no evidence of tuberculous 
cervicitis or vaginitis was found In one other patient, the positive semen had 
caused a tuberculous ulcer on the wife’s posterior \ aguial fourchette In view of 
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Fig 8 A, section of testis adjacent to tuberculous epididymal abscess Depressed 
spermatogenesis is present but spermatocj tes and sperm can be seen in tubules B, biops} 
of testis adjacent to larger tuberculous epididymal abscess is similar to A C and D, tes 
ticular tubules in patients with tuberculous epididymal abscesses show considerable sec 
ondarj atrophj 
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Fm 0 Sections show opulidvinnl tubules filled with spcrnintozon Spermatogenesis 
lies persisted in testis ocon though ocolusion in ductus dolcrens lins blocked exit of sperm 
from cpididjmnl tubules 

tlic positive semen cultuics obtmned and the case of tubciculous vaginal ulcci 
lepoited by Lattnncr, ct al, all of (ho patients vvcic advised to use a condom 
duiing mteicourse, until the disease could be considcicd aiicslcd 
Semen cultiues for tubercle bacilli vcienmdo in 35 cases Specimens with a 
volume of at least 2 0 cc vvcic heated and digested with 23 pei cent hydiatcd 
tn-sodium phosphate and incubated foi a minimum of 15 boms The specimen 
was then ccntiifuged and the pH of the sediment adjusted to b 7 using 1 N liy- 
drochlonc acid (digestion of the specimen lovvcicd the me idem c of eontnm- 
mnnts) Aftei fuithei centufugntion the sediment was stieaked on two slants of 
NTA medium and incubated at 37 dcgices ccntigiade foi si\ to eight weeks 
Specimens with volumes below 2 0 cc weic not ticated m this mnnnci but weic 
merely taken up with a stenle swab and dncct smeai and < ultiuo made 
Of the 35 patients with adequate volumes foi smeai and cult me, foui (11 pci 
cent) were positive foi tubercle bacilli on cultuic All foui cases had piostatic 
involvement, dilated ducts wcie piescut in tlnee and a tiabeculnted icd postenoi 
urethra in the other case A (loceulent exudate piolmdcd fiom the dilated ducts 
m one of these 4 patients 
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spermatogenesis is present but speraatocj^^nnd^pe^can^^^m 11 * 3 ? 63 ! 8 ^h^nsf 
of testis adjacent to larger tuberculous e^.d.dj mal^s ismmTlar' to 'Tclnd D te 
ondnrj atroph," P ^ tuberculous eP'^dymal abscesses show considerable sec 
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VEENEMA AND LATTIMER 


In anothei case, nine 24-hour unne specimens were negative for tubercle 
bacilli on culture, but the semen culture was positive Bilateral epididynial tu¬ 
berculosis with abscess formation was found at operation 

Three of the patients had volumes sufficient only for smears for acid-fast bacilli, 
and one of these was positive for tubercle bacilli He had prostatic involvement 
and golf hole prostatic ducts, left epididymectomy had beeD performed for 
tuberculosis At ejaculation he was able to produce only a few drops of a clear, 
colorless, thin fluid containing 0-1 white blood cell/high power field and no 
spermatozoa 


TREATMENT OF GENITAL TUBERCULOSIS 

The advent of chemotheiapy has altered the management of genital lesions 
just as it has the management of renal lesions 

At present, combined therapy with isomazid, 100 mg 1 1 d , and sodium PAS 
5 gm 1 1 d , given together for a period of 2 years, is advised for genital tubercu 
losis The plan is similar to that used routinely in renal tuberculosis Lower 
unnary tract symptoms are greatly relieved by the use of chemotherapy Radical 
prostatovesiculectomy is advised only m rare cases wuth intractable pam Epididy¬ 
mectomy is employed only for lesions which show in tractable, secondary infec¬ 
tion or sloughing, and the operation is followed by one year of combined 
chemotherapy 


SUMMARY 

The fertility and clinical pathology of sixty current patients with gemtal 
tuberculosis was renewed at the Research Unit for Gemto-Unnary Tubercu¬ 
losis, Veterans Administration Hospital, Bronx, New r York City Eighty-five 
per cent of the genital tuberculosis appeared to be secondary to renal tuberculosis 
Most of the epididymal tuberculosis w r as secondary to piostatic tuberculosis, 
although the ductus deferens w as not thickened in 60 per cent of the cases 
Fertility was found to be sharply reduced by genital tuberculosis Absent or 
scanty semen w r as an impressively frequent sequel to prostatic tuberculosis 
Total sperm counts and motility w ere usually reduced The presence of bilateral 
epididymal nodules did not block the vasa m all cases The morphology of the 
sperm was not affected and the testes show ed only moderately depressed sperma¬ 
togenesis The overall effect of gemtal tuberculosis on the testes appeared to be 
one of simple tubular blockage plus the secondary atrophy of debilitating disease 
In 4 patients out of thirty-five, semen cultures w T ere positne for tubercle 
bacilli, and in another a positive smear was obtained These findings demonstrate 
the possibility of transmission of the disease through the ejaculate This was 
borne out by one case of tuberculous ulceration of the w ife’s vagina 

Since any chance of fertihtj r is usually of great concern to the patient, it is 
now felt that all prostatic and epididymal tuberculosis should be treated by 2 
yeais of chemotherapy, combining sodium P4S and isomazid, and possibly 
streptomycin Epididymectomy is now advised only m the presence of acute 
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In anothei case, nine 24-hour urine specimens Mere negative for tubercle 
bacilli on culture, but the semen culture u as positive Bilateral epididymal tu 
beiculosis inth abscess formation was found at operation 

Three of the patients had volumes sufficient only for smears for acid-fast bacilli, 
and one of these was positive for tubercle bacilli He had prostatic involvement 
and golf hole prostatic ducts, left epididymiectomy had been performed for 
tuberculosis At ejaculation he Mas able to pioduce only a feM drops of a clear, 
colorless, thin fluid containing 0-1 ndnte blood cell/high power field and no 
spermatozoa 


TREATMENT OF GENITAL TUBERCULOSIS 

The advent of chemotherapy has altered the management of gemtal lesions 
just as it has the management of renal lesions 

At present, combined therapy mth isomazid, 100 mg t i d , and sodium PAS 
5 gm 1 1 d , given together for a period of 2 years, is advised for genital tubercu 
losis The plan is similar to that used routinely in renal tuberculosis Lover 
urinary tract symptoms are greatly relieved by the use of chemotherapy Radical 
prostatovesiculectomy is advised only m rare cases with intractable pam Epididy- 
mectomy is employed only for lesions u hich show intractable, secondary infec¬ 
tion or sloughing, and the operation is folloned by one year of combined 
chemotherapy 


SUMMARY 

The fertility and clinical pathology of sixty current patients with genital 
tuberculosis was reviewed at the Research Unit for Gemto-Urinary Tubercu¬ 
losis, Veterans Administration Hospital, Bronx, NeM r York City Eighty-five 
per cent of the gemtal tuberculosis appeared to be secondary to renal tuberculosis 
Most of the epididymal tuberculosis mus secondary to prostatic tuberculosis, 
although the ductus deferens Mas not thickened m 60 per cent of the cases 
Fertility M r as found to be sharply reduced by gemtal tuberculosis Absent oi 
scanty semen Mas an impressively frequent sequel to prostatic tuberculosis 
Total sperm counts and motility m ere usually reduced The presence of bilateral 
epididymal nodules did not block the vasa in all cases The morphology of the 
sperm was not affected and the testes showed only moderately depressed sperma¬ 
togenesis The overall effect of gemtal tubeiculosis on the testes appeared to be 
one of simple tubular blockage plus the secondary atrophy of debilitating disease 
In 4 patients out of thirty-five, semen cultures were positn e for tubeicle 
bacilli, and in another a positive smear Mas obtained These findings demonstiate 
the possibility of transmission of the disease through the ejaculate This was 
borne out by one case of tuberculous ulceration of the wife’s vagina 

Since an y chance of fertility is usually of great concern to the patient, it is 
noM felt that all prostatic and epididymal tuberculosis should be treated by 2 
years of chemotherapy, combining sodium PAS and isomazid, and possibly 
streptomycin Epididymectomy is now advised only m the presence of acute 
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% Mth fibroplastic fciturcs such ns mtcratitnl cvditis, irradiation <' “t»tis« and 
Penronie’s disease' lemponn favorable result* hive been reported m isolated 
instances of all of these conditions 


TtCHNIQtF 

\dult male dogs, naming in size from 12-20 kg Mere mod m tins Miulv Two 
senes of four inimals each served as the experimental md <oiitrol groups re¬ 
spect ivelv The same procedure was performed on each mini d m both groups 
The control animals received no postoperative medication, ulnlc the experi¬ 
mental group received 50 mg of cortisone lntramuseularlv dulv for 14 dies 
Lnder intravenous nembutal anesthesia and through a small s ( rot ll incision, 
the vas deferens was exposed ind transected at a level about 2 cm above the 
upper pole of the testes V b-7 cm length of No 35 steel ware was introduced, 
as a splint, into the lumen of the proximal and distal ends of the v is and its 
distal end was brought out through a small puncture wound close to the tail of 
the epichdvmis An end-to-end anastomosis of the previouslv divided segment of 
vas was established, utilizing four No 5-0 arterial =ilk suture- These sutures 
were placed equidistallv about the circumference of the line of approximation 
The distal free end of the splinting ware was anchored to the tunica albuginea 
by a single silk suture The scrotal wound was closed in lavers using Xo 4-0 
silk 

Two weeks later the scrotum was opened again and the ware splint was ie- 
moved Ten to twelve weeks after removal of the splint, bilateral orchiectomy 
and resection of the vas above the site of anastomosis were earned out At 
orehiectomv the patenev of the fresh specimen of vas was determined bv the 
injection of normal sahne into the lumen of the vas through a Xo 24 or 20 
needle The specimens were fixed m formalin for histological examination 

The experimental animals receiv ed intramuscular cortisone, 50 mg dailv, 
regardless of weight, after completing the initial operation, i e , the transection 
and reanastomosis This dose was maintained for 14 days post operatic elv at 
which time the splint was removed The postoperative care of the animals 
differed in no respect other than the administration of cortisone in the experi¬ 
mental ones 


DISCUSSION VXD RESULTS 

For this studv vasovasostomv, rather than epididvmovasostomv was chosen, 
because of the technical simplicity of this procedure, and because of the ana¬ 
tomically delicate structures of the experimental animals The wire splint was 
buned under the skin in order to prev ent the animals from chewing or removing 
it The splint was sutured to the tunica albuginea in order to prevent it from 
w orbing free, an accident which occurred m the first case 

Ft the time of the removal of the splint, it was observed that the dissection 

< ^ ers V' b an< ^ tusten, G \CTH in radiation cvstitis J Frol 70 724-72S 1953 
Teasley , G H Pevrotue’s disease J Frol , 71 611-614,1954 
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THE EFFECT OF CORTISONE ON EXPERIMENTAL VASOVASOSTOM 1 
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? a lecent, etailed stuch of patients ruth complete asopermia upon wlion 

1011 ail i C01iec ^ lve ^u r gcr 3 Mere performed, jt Mas reported that a sue 
cess u surgica lesult, as indicated by the piesence of sperm in the ejaculate 
as o me in about 20 pei cent of the cases Restoration of fertility vra: 
aclue,i ed in no more than 8-10 per cent 1 

In anothei small series of vascn asostomies performed after preceding vasec 
omj , at ough the percentage of suigieal success was appieciably greater, then 
uas sti a moderately high incidence of failure 2 Where failure occurred it wa; 
oug t to be due piobably to postoperative fibrosis and seconday obstruction 
ecause of the generally poor anatomic and physiologic results obtained 
a ter p astic suigey upon the vasa to restore continuity of the ducts, mam’ 
tec mica vanations have been devised in the technique of anastomosis in an 
e cut to ai oid postoperative stnetures Since postoperative stenosis seems to 
e j 16 inci Pal complication of the successful restoration of ductal continuity, 
an since vanations m the techmque of anastomosis have not improved ap 
precmbly the overall chmcal picture, it uas believed that an experimental study 
should be undertaken to explore m this area the Lnoun inhibitory effect of 
cortisone on the fibioplastic leactions of tissues 3 6 
Seieial lcports have been pubhshed recently presenting the favorable effects 
o the use of cortisone in the tieatment of stnetures 3 4 Baker et al reported a 
senes of uiethral and ureteral strictuies tieated surgically noth the concomitant 
administration of cortisone in 24 patients In 22 of these patients no further 
i a ation vas inquired 6—9 months after cessation of cortisone admirustiation 
the same author 4 leported good results in cases of ureteromtestinal anas¬ 
tomosis aftei the postoperative administration of cortisone He stated that 
cortisone as no effect on the healing of nomnfected wounds, the increased 
fibioplastic reaction being leduced only m the presence of infection ACTH and 
cortisone hate also been utilized in the treatment of othei uiological conditions 
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TKCIIMQLI 

Vdult male dogs, a iramg m size from 12-20 kg were used m tins duda l\'o 
senes of foui mimals each =cr\ed ns the experiment ll md control groups re- 
speetneh The same procedure was performed on each animal in both groups 
The control animals received no postoperatne medication, while the experi¬ 
mental group receded 50 mg of cortisone mtrimu-wularh dul\ for Id dais 
Under mt inactions nembutal anesthesia and through a small scrotal incision, 
the a as deferens aias exposed and transected it i lead about 2 cm aboae the 
upper pole of the testes V G-7 cm length of No 35 steel aiire aaas introduced, 
as a splint, into the lumen of the proximal and distal ends of the a.m and its 
distal end avas brought out through a small puncture aaound dose to the tail of 
the epididamus An end-to-end anastomosis of the prcaiousla divided segment of 
a as aaas established, utilizing four Xo 5-0 arterial silk sutures The-c sutures 
aaere placed equidistallj about the circumference of the line of approximation 
The distal free end of the splinting aaare aaas anchored to the tunica dbugtnea 
ba a single silk suture The «crotal aaound aaas dosed in liners using Xo 4-0 
silk 

Two aieeks later the scrotum aaas opened again and the aaire splint aias rc- 
moied Ten to twelae aieeks after remoial of the splint, bilateral ordnectoma 
and resection of the a as aboae the site of anastomosis were earned out At 
orehiectoma the patenca of the fresh specimen of a as aaas determined ba the 
injection of normal saline into the lumen of the a as through a Xo 24 or 26 
needle The specimens were fixed in formalin for histological examination 

The expenniental animals receiaed intramuscular cortisone, 50 mg daila, 
regardless of weight, after completing the initial operation, i e , the trnnsertion 
and reanastomosis This dose aaas maintained for 14 dnas postopentraela at 
which time the splint aaas remoaed The postoperatne care of the animals 
differed in no respect other than the administration of cortisone m the experi¬ 
mental ones 


DISCUSSION a\'D HESVLTS 

For this stud} aasoaasostoma, rather than epididymoaasostoma aaas chosen, 
because of the techmcal smiphcit} of tins procedure, and because of the ana- 
tonucall} delicate structures of the experimental animals The aaare splint aaas 
buried under the skin in order to prea ent the animals from ehewang or remoaang 
it The splint was sutured to the tunica albuginea m order to pieaent it from 
working free, an accident which occurred in the first case 

•Vt the time of the remoaal of the splint, it aaas observed that the dissection 
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Degree of fibroplasia as estimated by 1 to 3 y The question mark means doubtful con 
elusions where no decision could be reached trying to classifj the slide 


in the experimental group was easier and that the scrotal layers were less ad¬ 
herent than in the control group 

Ten to twelve weeks after the original operation, at the time of the orchiectomy 
and vasectomy, no significant differences in gross dissection and m patency were 
found between the two series Five of the eight experimental anastomoses were 
patent, while three of seven control anastomoses were patent One anastomosis 
in a control animal could not be tested because of separation of suture hne during 
surgical removal of the specimen 

All the specimens were submitted for histological examination Longitudinal 
sections through the anastomotic site were prepared and the shdes were stained 
by three different methods (hexamethylene, eosin, thiochrome and reticulum 
stain) 

The shdes were studied without knowledge on the examiner's part of the group 
fiom which they were obtained The degree of fibroplasia in each instance 
was graded m a scale of 1 plus to 3 plus, and then the shdes identified as to 
group Utilizing the different methods of staining, no significant differences in 
fibroplasia could be discerned between the two groups (table 1) A similar 
previous experimental study of the effect of cortisone on wound heahng in dogs 8 
revealed no difference m the rate and quality of heahng in aseptic wounds 

Although no definite benefit fiom the use of cortisone could be detected in 
our study, better results may be achieved with a modified technique, using a 
larger dose of cortisone, either systemically or locally To attam a high local 
concentiation of the drug, a fine polyethylene tube could be used for splinting 
of the vas, preferably noth perforations in the tube at the hne of anastomosis 9 

»Cole,J TV , Orbison, J L , Holden, W D , Hancock, T J and Lindsay, J P A histo 
logical study of effect of cortisone on wounds healing per pnmam Surg , Gynec & Obst , S3 

Hollander J L Brown, E M Jessor, R A and Brown, C Hj drocortisone and corti¬ 
sone injected into arthritic joints JAMA, 147 1629,1961 
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Another possible method of securing a more faxonblc result would hi to ■d irt 
the administration of the drug scxornl dixs pnor to the niitnl Mtrgcrx md to 
continue it for tome time after remox d of the splint, therein hoping to extend 
the mhibitorx efTect of coitisone upon the hhroplnstu rent ion oxer i moie 
prolonged period 

Hoxsexer, before one attempts to ipplx tlie results of uiimil Mudx to hum lie, 
it is xxell to reiterate that species difference'- are of great Mgnihc nice in anx Mich 
expenniental xxorh, and m this instance it leist the response of man to cortisone 
max be quite different from thxt of tlie dog 

Further experiment il studies along this line xxill be undertaken 

sextxixnx 

A series of dogs undergoing xnsoxasostonn has been studied to determine the 
inhibitors effect of cortisone on the local fibroplastic reaction Xo demonstrable 
inhibition xx as found 
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HEMATOSPERMIA 

MORLTON A MAGID and JAMES H HEJTMANCIIv 

The obseivance of blood in the ejaculate has bi ought many patients to a 
doctoi’s office We have seen a numbei of patients with this complaint Renew 
of the htemtuie failed to rexeal aii 3 7 significant amount of information on the 
subject Eisendiath and Rolnich, 1 discussing tubeiculosis of the prostate and 
seminal vesicles state, “ejaculation is often painful and hemospermia can exist 
v itliout seminal vesicle mvolx ement ” Hugh Young's’ only comment on the 
subject is, “hematospcinna may occm m piostatitis 01 tubeiculosis and laielj in 
caicmoma 01 liypeihopin' of the prostate Seminal x 7 csicuhtis is seldom noticed 
by patients ” Iicibst and Meiiicks’ 3 icview of seven bundled and thirty ejacula 
toij r ducts that v cie cathetenzed because of seminal vesiculitis mentions hemo- 
speimia as one of the signs, assuming, we aie ceitain, that the blood was due to 
mucosal ulcei ation The follow ing stud 3 r w'as stimulated by the findings obtained 
m studies of seminal xresicles of two patients who weie seen because of hemato 
spei mia 


CASE REPORTS 

Case 1 A 52-yeai-old white man was fiist seen Febiuary 7, 1956 He stated 
that foi the past month, upon ejaculation, he noticed that the ejaculate had been 
bloody Tins concerned him and he saw a doctoi in his home town wdio felt that 
fuithei investigation should be completed At first the ejaculate was purplish red 
in coloi and was obviously lecent blood, however, more lecently the ejaculate 
had been daik and chocolate in appeal ance The patient stated that mtei course 
had occuned appioximately two times each week The patient fuither stated, 
upon questioning, that he had no pain 01 discomfoit at any time, no supiapubic 
01 penneal discomfoit eitliei upon ejaculation oi at any othei time A renew 7 of 
his past medical lnstoiy failed to leveal venereal oi tuberculous infections Upon 
rectal examination, the piostate was noimal in size More firmness seemed to be 
piesent at its supenoi borders near the median sulcus but no nodules were 
piesent The piostate was smooth, film, lound, regular and freely movable 
Neithei seminal vesicle could be palpated The voided mine w as negative and no 
i esidual ui me w as pi eseut 

The patient was admitted to Piovidence Hospital where, on Februaij 7 9, 1956, 
undei light pentothal anesthesia, cystoscop 3 7 , uretln oscop 3 r and seminal vesiculog- 
raplvy were completed At cystoscopy, it w r as noted the bladder was noimal m 
appeaiance Both uieteial onfices were piesent in the pioximal coiners of the 
tugone A mine culture obtained fiom the bladder was later pi oxen negatn r e 
The nistiument was withdiawm into the prostatic uiethia and a small, fibious 
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Fig 1 Ciwe 1 1, seminal icsiculogmins indicate chronic infection with dilat ltion of 

tubules Both e\temnl iliac \eins arc M-ualizcd B, films tiken 30 seconds later show lack 
of medium within insculnr system 

median bar was noted No dilated mucosal blood \essels were seen m the legion 
of the internal os The t erumont imun was normal in nppeninnie The utricle 
was cathetenzed and identified Then, each of the ejaculatoij ducts was catb- 
etenzed and catheters were passed 3 cm bilaterallj Se\en cubic eentimeteis 
of 50 pei cent urokon were injected through the catheters and films made (fig 1) 
Bj accident, the first film was made before the total amount of opaque medium 
had been injected A delaj ed film was then made because of what appeared to be 
two extra duct systems on the lateral sides of the seminal vesicles The patient 
was returned to the \-iay department in older that mtracenous pyelograms 
could help ascertain the location of the meters Films of the pelvis, following 
injection of the opaque medium into the seminal \esicles, showed tlio structmes 
w ell outlined The light t as deferens w as shown Shadow s w ere then seen on each 
side of the pelvis These appealed to be pelvic ccans and weie outlined bj the 
mjected contrast material Apparently, some close connection existed between 
the seminal aesicles and the pelvic \ enous sjstem Following mtia\ enous ad¬ 
ministration of the contrast material, piompt excretion occuned fiom both 
kidncj s, as seen on the 5-mmute film The peh es and calyces of the kidnej s w eie 
satisfactorily outlined and appeared normal The ureters were in then usual 
positions and were medial to the previously seen aenograms Following this pio- 
cedure, the patient, while still m the hospital, experienced fe\ ei and pyunn which 
were treated with tluosulfil 

Over the next 2 months the patient’s mild piostatitis was treated by piostatic 
massage A numbei of condom specimens were biought to the office in oidei that 
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we could do microscopic examinations of the specimens for blood None \uts 
found The patient was followed fiom February 1956, thiough May J95G, he 
had had no recunence of hematosperrma and the prostate had not changed in 
size, however, the prostatic secietion showed a marked reduction in the number 
of pus cells 

Case 2 F R , a white man aged 47, was first seen February 20, 1950, at v hicli 
time he gave the history that foi the past year he had been having heniato- 
spermia At first, this was intermittent but foi the past two oi three months, the 
patient stated that all of the ejaculate was bloody and more recently, the blood 
had been bughtei led rather than chocolate brown He had never had any blood 
in the unne The patient stated that of late he had a dull ache (rather than a 
severe pain) in the perineum and low in the right lowei quadrant The patient 
stated that upon ejaculation lie had some discomfort in the right lower quadrant, 
but not seveie enough to prevent the act A specimen of urine failed to reveal 
any blood oi pus cells The patient denied any history of past venereal or tuber¬ 
culous infections The abdomen was negative on palpation and no pain could be 
elicited in the suprapubic area or right lowei quadrant The external genitalia 
weie those of a normal man No hernia was present The pi os tate on palpation 
was smooth, firm, round, legular and freely movable Above the prostate both of 
the seminal vesicles felt slightly distended and almost cystic Definite convolu 
tions of the seminal vesicles w ere palpable because the patient was small in size 
and thin and this made readity accessible and palpable seminal vesicles It was 
believed that a small cyst of the right seminal vesicle w r as present because of the 
maible-hke definitive feel of the low r er pole of the vesicle The patient was re 
quested to enter the hospital for cystoscopy and letrograde catheterization of the 
ejaculatory ducts for seminal vesiculography 

On February 22, 1956, under light general anesthesia, a Lowsley-Peterson 
cysto-uiethioscope was introduced Inspection levealed a normal bladdei No 
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Fta 2 Case 2 A, bilateral seminal vesiculograms visualize both ampullae and vusa 
Demonstration of seminal vesicle venous communication on right side with filling of right 
internal iliac vein and its tributaries including junction with external ihnc vein Vena cava 
is delineated as high as region of portal vein B, close up view of seminal vesicle vascular 
communication C, delated film oi same area rev onls emptj vascular treo 
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stones, tumoi or prostata enhigement were delated Inspu tion of the piost Hit 
urethra re\ealed the xcrumontanum to he normal m appellant e No (hhted 
prostatic ducts were present Eich of the ejiuuliton dints w is present as me 
the utriculus mascuhnus Each duit was cathetcnml and following this, sereinl 
\esiculograms were made In means of injecting and t iking \-m\s timing the 
process of injection The plain urogram w is ncgatne for resit il and pros! it it 
calculi Sc\oral small lateral phlebohths were present Films following liijct turn 
of urokon into the ejnculaton ducts, showed the seminal \csiiles quite well filled 
and essentialh normal Ihe \as was also filled down to the si rot urn on both sides 
without apparent abnounahtj Of considerable interest was the fat t that a large 
amount of dve was noted passing into the -vascular plexus about the right reside 
and from this was filling the peb ic reins and the inferior \eiin car a practu dir 
to the hr er Arerr small amount of dr c was seen extending into one rein about 
the left reside The plexus about the right reside showed ipparentlr a little 
dilatation of sereral of thercssels and a little irregularitr of the lumen suggesting 
a nuld eancose condition See figure 2 

Following discharge of the patient from the hospital, the urine was found to 
har e about tw entj -fir e pus cells per high pow er field Achromr cm w as prescribed 
eren though he was feeling fine 

When seen m the office Match 0, 1956, he stated that the ejaculate was now 
chocolate brown in color The urine at this time was negntire Ihe prostate and 
seminal resides were palpated and found to be distended The prostatic tell 
count reiealed a packed field of pus The prostate seemed to be more bogg\ (Inn 
previous!} noted and orer the next 5 months regular prostatic massage was 
instituted The hematospernun immediately cleared The patient receired ade¬ 
quate therapj for the prostatitis and the hematospernun ceased onlr to recur on 
September 10, 1956 At that time the prostatic and seminal fluid was again 
packed with red blood cells The patient had moderate^ ser ere discomfort in the 
nght lower quadrant that was behered to be due to infection of the seminal 
resides which caused seminal colic The prostatitis was treated regularlr and on 
September 29, 1956, the patient again noticed that Ins semen contained blood 
The unne was negatire The prostate was small m size and the-prostatic fluid 
contained about tw o hundred pus cells per high pow er field and manj red blood 
cells On October 2, 1956, the patient again ex-peneneed some right lower quad¬ 
rant abdominal discomfort and noted that ererj time he r oided, quite a bit of 
blood preceded the unne which would finally become clear A slight amount of 
penile discomfort was present The nght seminal r esicle was palpated along with 
the prostate and no mass, fixation or tenderness w as noted Because of Jack of 
tenderness of the seminal r esicle at this time, it was beher ed that the patient 
should return for cysto-urethroscopj, to be certain that a tumor of the urethra 
was not present When seen October 10, 1956, the patient was comfortable and 
he had no pain in the nght lower quadrant No blood was noted in the semen 
and there was none in the unne Microscopicalh, the unne was negative and all 
medication w as discontinued 
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DISCUSSION 

The accidental making of the x-rays while injecting the medium rather than at 
the teimination, led us to the finding of the seminal vesicle-venous communica¬ 
tion Braasch and Emmett, 4 in describing the technique after catheterization of 
the ejaculatory ducts injected, slowly, approximately two cubic centimeters of 
35 per cent-50 pei cent neoiopax 01 skiodan Films w ere then exposed immedi 
ately aftei injection was completed We have been able to reproduce our findings 
of the seminal vesicle-t enous communication m several patients with hemato- 
speimia On set eral occasions w hen peiformmg cystoscopy for leasons othei than 
hematospermia, we cathetenzed the ejaculatory ducts and distended the seminal 
vesicles In no instance were we able to demonstrate venous filling in this group 

The Lowsley-Peterson cystoscope was used exclusively The procedure was 
done undei light pentothal anesthesia although w e have proceeded to completion 
without any anesthesia 01 analgesia Pielimmaiy shi inking of the edematous or 
granular posterior uiethral mucosa, as suggested by Merncks, and Peterson and 
Luys, wms not done The need for anesthesia is primarily due to position of the e\ sto- 
scope sheath when m the prostatic uiethia, being at approximately an eighty 
degiee angle with the urethia in oidei to have a duect “shot” with the catheters 
into the ejaculatoiy ducts As suggested by Braasch and Emmett, small amounts 
of radiopaque medium were used at fiist Sodium iodide, 50 per cent, approxi 
mately tiro to three cubic centimeters, w r as used With the advent of 70 per cent 
urokon and rniokon, these materials have been used m concentrated foim m order 
that bettei delineation of the organs could be obtained The Low sley-Peterson 
instrument has been pieferred because the working elements aie left in place 
and the telescope can be reti acted so that a third dimensional new of the area 
is obtained and the proceduie is simplified While an assistant is injecting the 
catheters which have been passed from one-half to thiee centimeters down the 
ejaculatory ducts, visualization of the verumontanum is maintained If there is 
no leflux of the injected medium issuing around the catheters between it and the 
ejaculatory ducts, from three to fix e cubic centimeters of 70 per cent opaque me¬ 
dium are injected However, m almost all instances, reflux is present, more injec¬ 
tion piessuie is exerted and a film is exposed When eight- of the ten cubic centi¬ 
meters have been injected into each catheter this film is taken much as the first 
films in tianslumbai aortogiaphy The cystoscope and catheters aie maintained 
in position while the x-iay films are developed m oidei to be able to repeat the 
proceduie oi change the catheter position m the event that visualization of one 
of the seminal vesicles is unsatisfactory' 

In order to bettei undei stand the piesence of blood m the seminal vesicles, 
then arterial and \ enous supplies must be l eview ed The greatei part of the 
artenal supply of the seminal vesicles is fiom the superior tesical artery' which 
is a small branch of the hypogasti ic artery' The superior tesical artery supplies 
the bladder but gn es off the middle \esical artery' which supphes the base of the 
bladder, piostate and seminal \esicles The inferior vesical artery' usually' arises 

4 B raas ch W F and Emmett, J L Clinical Urographi Philadelphia W B Saunders 
Co 1951 p 60S 
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m common mtli the middle hemorrhoid d irton ind Mipplic- the fundus of the 
bladder prostate and seminal vehicle* Of more import uui m the pn sent dis¬ 
cussion is \euous drum-lire of the *emin d \ e-nlc 1 In prn-t itu v c ms form i w ell 
marked prostutic plexus which lies purlh in the fn-tiil ‘-heith of tlie pr»»'t do 
and communicates with the pudend il ind \ csit ul lr ple\u-es 1 he \ e nous plexus 
envelopes the lower part of the hi idder uid hisr of the pro-4 itc md < omnHini- 
eates with the pudendal and prostatn plexuses droned In the \e-ule xtins into 
the livpogastnc xems Tlie hemorrhoid il plexus consisting of in intern il ind 
external group of xems surrounds the rectum md comimmu itcs m front with the 
xesieal plexus Tlie lower part of the external plexus is droned 1>\ the inferior 
hemorrhoidal \cins with the internal pudendal vein 1 lie middle p irt is drained 
bv the noddle hemorrhoidal \em which joins the In pogistrn xctn md the upper 
part joins the hvpogastric and also forms the beginning of the inferior me-mUni 
vein which is a tnbutan of the portal sistem \ free eoininunu ation between the 
portal and the svstenue venous s\ stems is established through the hemorrhoid il 
plexuses Xot described but beuutifulh illustrated m the plates of Gnv s \na- 
tomi 5 is a large and direct communicating icin between the interna) ind external 
iliac teins The presence of such a icin makes the explmation of the \-ra\s 
obtained in case 1 possible, as wall be shown later 

'mnnnal t esiculographi has neier aelneied widespread u=e as a diagnostic 
procedure due to the diffkultv in cathetenzmg the ejacuhton ducts perforation 
and extnnasation of the opaque medium Of recent times, there is not the need 
to dilate the ejaeulaton ducts as there seemed to he in the davs prior to tlie sul¬ 
fonamides and antibiotics when gonorrhea was more prevalent and tlie treatment 
prolonged According to prior authors (Luis Merncks Rolnick, Peterson 6 ) 
strictures of ejaeulaton. ducts dev eloped on apparenth the same basis as stric¬ 
tures of the urethra 

1 review of the x-rav - of ease I suggests to the authors that duct communica¬ 
tions existed between minor branches of the external iliac xems bilaterallx and 
that upon filling the seminal \esicles with the radiopaque medium, both of the 
external iliac \eins are filled up to their junction with the internal iliac xems 
This finding is bizarre because the major \ euous return from the seminal x esicles 
is suppo-edh into the middle and inferior vesical plexuses which then communi¬ 
cates woth the internal iliac xems 

In case 2, the x-rax s x erx clearlx show that there is a direct communication 
between vessels of the middle and inferior vesical plexuses and the internal iliac 
vein on the right Interestmglx enough, the radiopaque medium outlines the 
junction of the internal and external iliac xems and numerous small branches of 
the internal iliac and common iliac x ems The \ ena eax a is outlined as high as the 
diaphragm The exact mechanism of the communication between the lumen of the 
=emmal vesicles and blood vessel is not understood This probablx exists as a 
thinning of the seminal vesicle walls, probablx due to ulceration woth direct 
erosion into the thin walled veins In both eases presented the patients had 
‘ Grav ’* Xnatomv of the Human Bod\, 21st ed Philadelphia Lea & Febicer 
ves'cuhti? °J Urof 3^652^7' ? i^ hetenMt,0n ln of seminal 
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chrome prostatitis, and radiologically the seminal vesiculograms nicely fit the 
classification of chrome catarrhal seminal vesiculitis by Peterson In case 2, the 
seminal vesicle only was involved 

In both patients the hematospermia became quiescent with antibactenal 
therapy and treatment of the prostatitis and seminal vesiculitis by rectal mas 
sage A final consideration at tins moment concerns the occasional septic febrile 
reaction that occurs after manipulationpei urethram Occasionally, due to thinness 
of the seminal vesicle walls, bacteria can readily be disseminated into the vascular 
system causing fever and chills It is possible that a similar mechanism exists m 
the septic reaction that sometimes follows simple cystoscopy and involves the 
bladder and urethral walls 

CONCLUSIONS 

Direct communication between the venous system and the seminal vesicle 
lumen is offered as a cause for hematospermia 

A technique for the demonstration of both the seminal vesicles and communi 
eating veins is offered 

A direct avenue for bloodstream infection is suggested in the light of the 
seminal vesicle venous communication 

1525 Colcord Ave , Waco, Texas 
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MOTHER SELF-M \N \GED BIADDER TRAINING 
DE\ ICE FOR TETR VPLEGICS 

A ESTIN COMARR 

From the Paraplegia Scrucc, 1 derails Idmintslraiton Hospital, Long Peach Calif and the 
Department of Urologv School of Medicine, College of Ifcdical 
Etangchsls, Los ingclcs, Cali/ 

A satisfactory self-managed bladder training de\icc for tetraplcgics was re¬ 
cently described by tins \\ nter 

The purpose of this communication is to present a still more practical dei ice 
which is not space-consuming and can be used either in bed or in a wheel-chair 
The device is a remotely operated shut-off clamp which is nominlh closed, 


a I 





Fig 1 Device A (Upper), integral parts are a I and a 2, two halves of mechanical box 
or bod} h i Compression spring c, Plunger d, Spring wire e, Adjustable nut f. Adjustable 
screw g. Continuation of spring wire through spnng housing h, Adjustable housing nut 
i, bpnng housing b 

(Lovrer), patient biting down on activating handle of de^ ice A Note that rubber tubinc 
goes through mechanical bo\ at nght angles ® 


thus compressing the tubing leading from the bladder By bringing the jaws of 
the activating handle together, the compression on the tubing is released and 
the bladder is emptied The handle requires a munmal amount of pressure and 
Accepted for publication September 14, 1956 

89 







Fig 3 Activating handle placed in such a manner that pressure can be exerted on it by 
forearm or hand by tetraplegic patient who has voluntarj motion in shoulders Note that 
device B is used and that rubber tubing goes through long axis of mechanical box 
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Fie 4 Tetraplegic patient without % oluntarv motion in both upper extremities Activat- 
IDE handle is adjusted to proper position for patient to grab with mouth Note that device B 
mechanical box is used for wheel chair 



Fig 5 Activating handle is shown to bring out more detail 
mechanical boxes In photograph, device A bod\ is attached 


Handle is used with both 
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theiefore can be easily activated by piessure of the teeth m tetraplegics who 
have no voluntary shoulder movement For those quadriplegics who have volun 
tary shoulder control, the pressure of the forearm when applied on the handle is 
sufficient to activate the device 

Two types of mechamcal boxes can be used Device A (fig 1) is very satis 
factory for bed use It is shghtly awkward for wheel-chair use since the rubber 
tubing goes through the mechamcal box at right angles Device B (figs 2, 3 and 
4) is satisfactory for both bed and wheel-chair use since the tubing goes through 
the long axis of the mechanical box 


SUMMARY 

A very piactical self-managed bladder training device for tetraplegics is de¬ 
scribed Tw r o types of mechanical boxes are presented 

The author wishes to acknowledge his appieciation to Mr John Demer, In 
vestigative Medicine Section, for machining the parts and to the Medical Ulus 
tration Department of the Veterans Administration Hospital, Long Beach, Calif 
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THIXOKOX AX IMPROA ED URETHROGR VPIIIC MEDIUM 

JOHN DHNM \N 

From the Portland Memorial Hospital, Dallas 19 , Texas 


lrom its liiupienci m 1910, there has been a basic dissatisfaction with urc- 
thrographic media The problem is that in oih medium sometimes forms 
emboli in the \ascuhr s\stem whereas an aqueous medium, although safe, is of 
too low a viscositi to produce satisfactory filling of the urethra 
That an oih medium is responsible for immediate death, is w ell documented bi 
autopsies done following urethrograms and ha stcrosalpingograms using oih 
contrast media Grossman reported 15 cases that he had found in the literature 
\lso, cases ha\ e been recorded of death following injection of oil into the urethra 
for the purpose of dilating difficult strictures 

—Cunningham was the first to introduce the urethrogram when he described the 
technique in 1910 As a matter of historical interest, a reproduction of one of 
his published urethrograms is included (fig 1) He used 1 or 2 drams of a 50 per 
cent solution of nrgirol injected with a swinge and held m the urethra b\ his 
damp The subject was placed in the sitting position so as to present the thinnest 
portion of the bodi tothex-rai beam Later, to better onent the rather indistinct 
picture, he used a penni placed m the rectum at the apex of the prostate 
Lipiodol was first used in 1922 b\ Sieard and Forestier and has pro\en to be a 
popular medium till of late Howe\er the basic difficulti persisted, nameh, the 
danger of death from emboli Carr and Johnson, after summarizing the literature, 
concluded that the amount of intraienous oil necessary for death was highly 
lanable, that the danger of embolism is greath increased after previous urethral 
instrumentation, and that as a result nothing should be injected into the urethra 
that could not be safeli injected mtraienoush 
The problem then is twofold that urethrographic fluid must be safe if it 
enters the \ ascular si stem and that the solution must be viscous enough to 
distend the urethra and remnin in position long enough to secure a good film 
The Malhnckrodt Chemical Works of St Louis has dei eloped a new medium 
that appears to satisfy these requirements It is called thixohon and consists of 
two components a viscous aqueous i ehicle combined with the regular 50 per cent 
urohon dj e used in excre tor y urograms. The viscous base is aqueous and therefore 
"isfelt to be safer in the e\ ent it should enter the % ascular s> stem It has been 
experimentally injected intrai enousli mto animals without ill effect In addition 
it has the useful property of thixotropy This is defined as the property of a 
solution which causes an increased viscositi when the solution is at rest Prac¬ 
tically, this means that the solution mai be injected with comparable ease 
but once injected its viscositi will increase and it will tend to be retained in the 
organ to be visualized 


Accepted for publication Jul\ 16, 1956 

Aoteby editor The gallei proof mailed in the fall of 1956 failed 
a change of address Corrected proof not received until Mai’ 6 1057 ° autt> or due to 
Present address 3707 Gaston Dallas, Texas ’ 
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Pig 1 Early urethrogram, 1910 



Pig 2 Technique of injection 


The technique of injection as shown by the picture has not varied (fig 2) 
A 20 cc plain tip syringe with 20 or 30 cc dye is used A 10 cm portion of a 14F 
rubber catheter is fitted on the end of the syringe and leaded gloves and apron 
protect the operator The patient is placed in the right oblique position with his 
ankles crossed and with the central ray of the tube directed just below the sym¬ 
physis pubis The catheter is inserted part nay into the urethra and with the 
operator’s left hand firmly grasping the perns and catheter, the injection is 
slowly begun A period of about 20 seconds is used for the injection 

This new medium has been used in 110 cases with great satisfaction In none 
of these cases was there a death or an allergic reaction The patients were men 
varying m age from 14 to 87 years The urological problem was usually urethral 
stricture or prostatism A code system of rating was employed grade 1, excellent 
quahtyy grade 2, satisfactory, grade 3, poor, grade 4, unsatisfactory The result 


Till \0X0 \, \ MW UH1 HlHOl.lt U'llH Ml Dll'M 'la 

of the surrn is is follows grade 1 comprised SO ( tsos, grade 2 compnsed 2S 
cases, grade 3 comprised 2 c isos, and gride 1 compnspd none of the eases 
Seienl vrns of urethral strictures ire pitscnted is eximples of good opncita 
combined with sufinlent Mscositi to ulequiteh fill the mcllmi (fig 3) 


Fiq 3 Urethrograms made with thivohon 
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A NEW RECORDING RROl-LOMEfLU A blMPLE VLTOMATIC 
DEVICE 1'OR MEASURING VOIDING VELOCITY 


IOSI PH J KUjVMAY 

From the Department of Sureicm, Dttiswn of l rolntjy, Lnucrsifi/ of California Medical 
Center and 1! adstt orlh I cternns \ihiiiniftrnlwn Hospital, Los Uiqclcs, Calif 


Because of ingenious implements md tests, rclntneh little guess-work occurs 
in urological diagnosis In addition, new impioaemcnts arc constanth being 
added to make the field of urology more accurate and objeetne Tests of the 
functional aspects of micturition lin\e lagged in tins lcspect perhaps, and to 
some extent we lmc relied on subjectnc findings and interpretations Several 
methods ha\e been described to idd object nit t to this problem In 1932, Bal¬ 
langer suggested measuring the distance a man could project Ins stream ns an 
aid in measuring the degree of prostatic obstruction 1 In 1910, Sigematu briefly 
described a “slit-flow-clock apparatus” foi meisunng urinary flow, but appar¬ 
el' could not foresee its practical ipplication 2 In 1948 and 1954, Dinke de¬ 
scribed two different types of uroflometers which he be!ie\cd were of value in 
a ssessing urinarj flow in lioimnl persons and m patients with obstructive void- 
mg problems 1 1 

For the last o ■seal's we have been using a uroflomctci which has been helpful 
in determining the degree of functional impairment caused bj various obstruc- 
tne and neurogenic lower urinarj tract lesions It also has been useful m evnlu- 
a hng the results of treatment in these conditions 

The present model of our instrument was conceived by Di David H Kuntz, 
miprored by Dr Stanley Moulton and the author, and perfected and produced 
hj the Charles Menam Company * The prototype upon which the mechanics of 
this uroflometei are based was described by Drake 5 Drake’s original uroflometer 
operated on the principle of recording increasing weight of urine passed against 
a tlme factor Although the apparatus which he described appeared to be fairly 
scrurate for volumes of urine over 150 ml, its construction was rather crude and 
cumbersome and it was not produced commercially t 


Accepted for publication February 28, 1957 
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Portnnt early symptom of prostntic obstruction South Med J , 25 863, 1932 
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1 it e ” M Jr The uroflometor An aid to the studj of the lower urinary tract 
“ Umt , 69 650, 1948 

Xr , 4V M Jr The uroflometer in the studx of bladder neck obstructions J A- 
41 Ai1079,1954 

On w>7, a f, es ^ e riam Co , Los Angeles, Calif, manfacturer Distributed b> V Mueller <fe 
f B S Honore st . Chicago 12, Ill 

fiolr | C,U n complicated apparatus and calculations required to obtain maximum 

su j, ™ teS| Drake believed that his original device was not suited for general office use He 
mult m 6 described a simplified apparatus based on the principle of serial filling of 
ratus h c T lm 0ers through graded overflow vents in a weir type of reeeptacle * This appa- 
ati t 6 a 4 v ontage of being simple, accurate and of professional appearance, but is 
inrr aut omatic recording device and, therefore, no permanent record of the time of void- 
g w a given individual is obtained 
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Fio 1 A, back view of uroflometer /, Voiding funnel,#, dr.i cell bntterj , 3, lever arm, 
4-t urine metering cup, 6 motor, 6, rubber wheel chart drive 

B front view of uroflometer 6, Motor, 6, rubber wheel chart drive, 7, recording arm, 
8, chart—uroflogram 

We believe that we have achieved certain advantages in our uioflonieter which 
makes it practical for routine office use The apparatus is housed m a small, 
compact, single unit w hich is neat, attractive and portable The complete unit 
measures 12 by 10 by 7 inches and weighs 10 pounds A small electric motor 
drives a rubber wheel which propels the recording chart at a constant rate 
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through a slot in the rear of the housing The patient aoi 
(washable) funnel which directs unne flow into a beaker s 
The weight of the aoided unne in the beaker is transmitte 
a recording stalus which inscribes a path on the chart as 1 
afld 2) The charts are printed with ordinates representin 
ten als and with abscissae representing 50 ml a oluine int 
^nne conaerted to aolume on the card ) A solid stalus, in 

'''heel to minimize friction, records on a wa\ coated card, 
for ink 

The motor in our urofiometer automatical!} dnaes the cl 
trolvtes) passing through the inflow tube contacts electrode 
hical circuit This allows the patient to haae pnaaca dunn 
^ectuntion, thereba adding to the rehabihta of the test W 
agree of hesitanc} is desired, the patient can start the 
separate switch and the tmie lapse pnor to the initiation 
ean be recorded 

flpnrp 3 , —1 ---iw. 1 1 rimonrl 1 
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ticondi 



We have had extensive clinical experience with this uroflometer and have 
made over 2000 recordings on normal patients and patients with various types 
of voiding problems We have found that a minimum voided volume of 150 ml 
is necessary for an accurate determination of the urine velocity, that normal 
range of maximum urine flow is from 20 to 44 ml per second m both male and 
female adult patients, that the normal range of maximum urine flow is from 13 
to 26 ml per second in children between the ages of 4 and 13, that m both nor¬ 
mal and impaired micturition, the maximum voiding velocity is constant or 
nearly so on repeated testings, piovided the urrne volume is over 150 ml 

INDICATIONS 

1) Obstructive prostatic enlargement In these cases, the velocity of urine flow 
is usually altered before bladder decompensation occurs Therefore, estimation 
of the urinary stream is important m the early evaluation of the problem Be¬ 
cause of the insidious nature of the disease, the patient may be unau are of the 
degree of impairment of his i oidmg x elocity and frequently there is dispant}" 
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pj . LA-9019 

Padderi hrojjogratn of P itient with persistent unn in --rmptoms but without residual 
sjj ~ nnp 0 months alter transurethral pro-tateetom\ It shows impaired micturition 
tsests incomplete resection llesidual prostatic ti«-ue \\ is found on c\sto~cop\ 

j^ween the tvpe of urination he describes and the tvpe of urination he actualh 
far m c ^ lscussin g indications for elettne prostatcctonn has this to 

and' r0;tatcctoim is unhheh to improve the symptoms of frequenc\ urgency 
noctuna m a patient without a bladder residual of 60 cc or more, but 
miprote a slow or thin hesitant uninn stream Thus prostatectoma nut 
^ ^ n ^ Ica ^ 111 the man natli a residual of less than 60 ec The term 
oi°th^ ream 1$ 3 re ^ a * no one nhich should be witnessed b\ the experienced ere 
flo 6 Ur °'°= ist rat her than accepted sight unseen ’ Since the automatic uro- 
nates^ti ^ rmic ^ es au accura te record of the patient s \oiding pattern it elimi- 
^^^Jectne interpretation of both patient and urologist In patients 
^ 30r crime bladder residuals, the uroflogram (performed on tr\o or three 

^sions) mar l>e a rehable method of detemumng the need for prostatectomr 
operatirelr, the uroflometer prondes for the patient as vr ell as the urol- 
o jectiie eradence of the degree of benefit achiered Snmlarlr, it can be 
indie T a ^ or neces atr for postoperative urethral dilatation and as an 
Probf ^ °f lnconi P'cte resection or bladder atom in the patient with persistent 
UTofloriH-t ° InK '^ un ^ 10n following surgerr (fig 4) We hare also emploved the 
hents \l T *° ^ m ^ e t enuii nng the degree of benefit nchiered m treating pa- 
9 ) Ureih ^ r ° ^ a ^ 1C en hirgements br nonsurgical means 6 
tcnnituj, i? ^ nc * !<re ”^h e uroflometer has proren of inestimable ralue in de¬ 
ni the«e ^ t 6 ^ e ^ ree °f obstruction m problems of urethral stricture Frequently 
slowing ?!?’ ^ ere 15 110 sigmficant residual bladder unne er en with extreme 
°f ° e nnnary stream Post-dilatation uroflograms attest to the efficacy 
thral dilatat ^ 111 determining the proper interr al between ure- 

the urokm!^^ ^thror esical stnctures in woman comprise a large portion of 
- s practice Symptoms are often r ague and descriptions of the type 
^rather G r xm 

'Kaufnui J r t i e ? lve prostatectomi J Urol 76 131 1956 
° n prostir,^ 3 ?' 1 Goodwin, W E The effect of combined androgen-estrogen therapv 

P tat,c hvpertropln To be published 
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S “ urological examinations arc 
The uroflometer^ei ves a, *£ T P ^ ° f Urethral d,latotlons are »ven 
and m determining the need^ PU ! ) P ,°f 1,1 evaiuatln g the degree of obstruction 
patients No ZoblLTL 1 ddatat,on ° r bladder neck SUI W > a these 

meter They are instructed enc ° unt ® red 1,1 ,lavin 6 uomen use the uroflo- 

the perineum and void natuiallv Th ^ < ? SB f ° f & Cha ' r ’ plflCe the funnel under 
of the problem when the nrnfln ‘ Patient can easily grasp the significance 

can be determined hv it, S r am is explained to her Frequency of treatments 
3 ) Com ™? on repeated performances 

old enough toco-:“ obstructive lesions m children In children uho arc 
be gained regardm th e T V °* " lg into tbe U) odometer, useful information can 
distmha e P ee 0f ]m P airmen t of voiding velocity Histones of 

defe fsn«v C 7b a " t° “""t* 16 “ theSe patlGIlte a " d ^ve evi 
problems of emir « ie 1110 ometer has pi oven useful in our hands in evaluating 

tion uhen other / S " l^ 6 ^ may sb °" evidence of earl y infiavesical obstruc- 
conv can oftpn l ndings are equivocal The decision to perform cystos- 

°T X™ , ,T b “ S of ab "<™> oroflogn,™ 

tomlt^ aXXf ? Tl '° ur ° flo ™ ta ' I™ been an adjunct to c,s 

objective method T n ° ,loli,ogGmc bladder problems, serving as an additional 
tnent Since the ",t ° °" lng the couree of the disease and its response to treat- 
XXime fltor. , " g XX re " eC ' S botl > <"*n»or functaon and intravesical 
and McDonald 7 h m ' < " a 1 If com P OB,tG aspects of mictuntion Shields, Band 
dSunctmn fim oh f “X th, “ ur<rf! ° mGte ' *0 dissociate nenrogemo bladder 
the patient's abihtv > ^ ffi mf,aVGB1Gal disease Bj 7 comparing the record of 
of his abihtv to i ' 01 lrougb a cathetei of standard size and the record 
obstmctivXacXX I"h “ "■««* » vatheter, the effect of (he 

facto the hXd 7 ‘ "'r "°" rafc > G “> l)G determined n this nay each 

factor, the bladder fo.ee and the bladdo, outlet, can bo investigated 

SUMMARY 

tions for its ,e ^ 0ld)n S uroflometei has been described and the mdicn- 

capable^ 0 niTJT! 6nUme,ated No claim is made that the device is 

velocitv of urrmt ° eiminntl0ns > it is sufficiently accurate in testing the 
himanvus^m I" T' * nd 111 mai ^ abn01mal aiding conditions It 

test of l m provjding a simp]e ’ ° bjective ’ painfe 

435 North Roxhunj Drive , Beverly Hills, Calif 

at Western Section meetmg^Amencnn )< flr V’° V . Dlffcrcntml Uroflomctrj, Paper rend 
Washington 8 encnn ttrologwnl Association Ma; 27-30, 1957 Seattle, 
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THE HUM YN SIDE OF MEDICINE 


CHARLES H DL T SHIVERS 

It is indeed an honor to address the American Urological Associ ltion as 
President and I would like to thank the members for ele\ ating me to this high 
office and m addition, express im sincere appreciation to the officers and Execu¬ 
tive Committee for their splendid co-operation, along with the Secretan and 
Executive Secretan (who bear the mam burden of the entire organization), and 
to the chairmen and members of the v anous committees, appointed and stand- 
mg, for their v alunble assistance 

It has been mv privilege, over the vears, to listen to mam presidential ad- 
dresses, all of which have been inspiring, but the ones that left the most lasting 
unpre^sions dealt, at least in part, with the vamskmg art of the human side of 
medicine Although most of medical science has been acquired recentlj, the art 
of healing has been practiced for thousands of vears without the benefit of lab- 
oratorv knowledge The skill of the ancient phvsician was largelv empirical but 
Permitted him, nev ertheless, to formulate prognoses, reliev e svanptoms, and not 
oacommonlv effect cures This was an empiricism based on wisdom, experience 
knowledge of human nature While we do not care to return to those times, 
becau ' e °f the fabulous advance m medical science, we should, however, in our 
Practice, trv to acquire some of this lost art Howard Rusk, 1 in his article on 
°mc Illness and the Medicine of Tomorrow, states, ‘ When the medical 
■hUent or v oung phv sician reaches the pomt of feeling a deep sense of accom- 
J^ent from his efforts to aid the chronicallv ill and disabled, then he ceases 
o e a technician and becomes a phvsician m the true sense of the word, for 
on he treats people rather than diseases ” 

a number of niv forebears were members of the medical profession, I have 
f u! , mam tales relating to their experiences and can recall most vavadlv mv 
jg_ ? ers hfe as a phvsician, who graduated from Jefferson Medical College in 
the" an ^ WaS eDga S ed m the P ra( d lce °t medicme for a period of 64 v ears In 
and^'' da ^ S ’ * :de Physician was the most, respected member in the commumtv' 
while he lacked the science of medicine, as we know it todav, he was an 
er t ln the art and administered both to the phjsical and mental ills of the 
faith^ ^ 6 are ad aware °f the control of the nnnd ov er the bodv and probablv 
i Praj er and the doctor represent the combination that brings about the 
and ear b days, the phv sician had two specifics One was mercurv 

e other was quinine, and when these tw o drugs were not indicated, the 

patient V 


s s recoverj- depended on supportive treatment, proper nursing and faith 

eeialR faith m his physician, which, when he called, was hke a tome on a 
spring morning 

com Panng medicme that was practiced bv our forefathers and that in 

Httsburln?* a< P| rcss delivered at annual meeting of American Urological Association, 
_> Rusk Hn ’ a ^ S > 1957 

1955 ’ war d Chronic illness and the medicme of tomorrow J Chronic Dis , 1 SS-S9, 
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vogue at the turn-of-the century, we note that it is now a science but was for 
merly an art The turn-of-the century physician was a beloved, universally re 
spected and influential figure, whereas, at the present time, he is just another 
professional man, if not, indeed, viewed with suspicion as being too prosperous 
and hard to obtain for professional advice 

The doctor of 1900 learned to depend on his own senses because he lacked the 
precise diagnostic nistruments non available He had to estimate the blood pres¬ 
sure by feeling the ladial artei y, tempeiature by touching the brow, and the 
possibility of diabetic coma by the odor of the breath, thus there developed the 
skilled artistry of the medical practitionei, which seems so unnecessary today 
These techniques lequired direct physician-patient contact which established in 
a literal as w ell as a figurative sense, a w arm and friendly contact betw'een doctor 
and patient Today, so many diagnostic methods have been transferred to the 
laboratoiy technician and many therapeutic techniques delegated to nurses and 
“therapists” of various stripes that the physician is more like the operator of a 
switch board, who inserts his plugs m calling the various departments of the 
institution or hospital to aid in formulating his diagnosis This is all important 
but in doing so, he fiequently loses the peisonal touch which means so much in 
relieving the anxiety of his patient 

We should ask ourselves, why so many people are disturbed mentally and 
what can be done to lessen then tension? In this modem wmrld of ours, some 
believe that we have gone too fai in mcieasing the anxiety of the population by 
making them aware of the various diseases which they may contract, by an¬ 
nouncements over the radio and television This applies particularly to cancer, 
which, m some instances, the statements made cannot be substantiated, with 
the creation of phobias which oftentimes cause as much suffering as the actual 
disease I am m accord with a recent address by Dr Dwight H Murray," Presi¬ 
dent of the American Medical Association, who states in part “What we need 
most in medicine today is to find some way of combining modern scientific 
methods with the pei-sonal, friendly touch of the old-time family doctor, who 
earned only a few medicines in his bag, but m his heart he brought sympathy 
and personal concern Today, physicians have a tremendous store of knowledge, 
skills, facilities and drugs, but we have learned that skill and the piescnption 
pad are not substitutes foi kindness and understanding W r e also have learned 
that feai and anxiety aie important factois m all types of illness and these 
emotional stiesses that accompany physical illness should concern the doctor 
equally as much as the disease itself ” 

Our failure to administer mental comfort to our patients has been laigely re¬ 
sponsible for so many people turning to Christian Science, where, we must ad¬ 
mit, their physical ills are neglected but then mental ills nurtuied Faith is a 
wonderful asset and faith alone has been lesponsible for many cuies 

One of the eailiest physicians, who combined religion with medicine, was St 
Luke, who died nearly 1900 yeais ago, boin a Gentile sometime veiy near the 
beginning of the Christian Era, probably, in Antioch of Syria He seems to have 

1 Murraj Diwght H The famil} doctor (president’s address) JAMA, 161 671 
1956 
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been the recipient of the current best culture tint the schools of Greek and Ro¬ 
man philosophr and spec ill it ion could afford and probtblv enjoved citizenship 
of the Roman Empire His knowledge of the world of tint dav was quite com¬ 
prehensive since he had traveled much and long He was one of the earh con¬ 
verts to the religion of the Vtzarene* and, possible exerted no little influence m 
advancing the Christian religion and one of the most potent contributors to the 
literature of earliest Chn-tnmtv 

A careful stud\ of his two New Testament writings seems to show that he 
was as advanced m the diagnosis and cure of disease-- is am doctor ol his da\ 
Galen who lned and wTote treatise* on medic me some seventv-five \ears after 
Luke uses medical terms that occur m Luke - writing- cspecialh the Gospel 
The late Dr Hobart of London nearh hftv veirs ago m t book entitled The 
Medical Language of St Luke ” gives 1 long h*t of words which occur -olch or 
chieSv in Dr Luke’s Go-pel that are found m Greek medictl ivntings cspecialh 
Galen Luke was verv familiar wath the classical Greek medical terms u-ed m 
bn-time, as both Luke and Galen had studied the same medical textbooks His 
greatest and most illustnous-known piticnt was bt Paul He became as it were, 
bis pru ate phi sician Behind the great mis-ionarv pioneer looms Dr Luke He 
guarded the health of one who, he realized wa- turning the world upside down 
the cause of unn ersal religion and the expression of spiritual democracv 
Bis personal attachment to St Paul probable wa- strengthened bv hi- medical 
^rest m the great man, who it is generalK agreed suffered from ophthalmia 
b Dr Luke had sened onlv one person and that person the Apostle Paul it is 
^-v to understand how large a place Dr Luke the L\angelist, must cover m 
the development of the spiritual rights of man and mav no doctor ever forget 
this thought, and those that combine the he ding art wath svmpathv kindness 
^ understanding, follow closelv m the footsteps of Dr Luke 
B the voung phv*ician is to be properh prepared to solve present-dn prob- 
kms then the medical schools are called upon to include instruction of the 
effect of these problems on the patient's health Comprehensiv e medicine, there- 
f°re, should be directed towards the training of the complete phv sici in preparing 
bun to understand not onlv the phvsical ills of the individual but also his per- 
problems which hav e a strong influence on hi- reactions and recov erv 
from these illnesses The idea is to strive to train a man to be a time phv sician 
^b broad medical knowledge scientific and hurovne in outlook and able to 
understand the influence of all extraneous factors upon the m thing of svmptoms 
5 ome of our eminent members hav e expressed their ideas regarding the doct or¬ 
ient relationship in their presidential address in the following manner 
In 1936, Dr George Snuth 1 in addressing the assemblv said in part, In 
Lrol 0 gj- i Science has advanced and is advancing with rapid strides vet in no 
department of medicme is it more essential for the phv sician to emplov his 
^lentific knowledge with Art aud to temper it with kumarutv ” 

In 1944, Dr Cvrus Burford 4 advised us m these words The urologist of the 

George Gilbert Presidential address J Urol , 36 509-601 1036 
Lh-nn, E The urologist of the future (presidential address) J 


Urol , 52 
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future must take more time for the individual appraisal of his patient as a per¬ 
sonality, and not merely a physical accumulation of functioning organs inter¬ 
related ” 

Dr Clyde Demmg, 5 m 1946, cautioned us m these words “Science alone is 
cold, and Science and Art can never be separated m the practice of Medicine on 
humans Urology demands that the physician practice the Art as well as the 
Science of Medicine, for all patients with genitourinary lesions require the 
profession’s smcerest consideration ” 

In 1954, Dr Horatio N Dorman’s® address, “Where Are We Going?”, read 
before the Mid-Atlantic Section of the American Urological Association, dealt 
m part with the Art of Medicine, stressing the rapid advancement in the science 
of medicme but to a large degree the loss of the Art He advocated “considenng 
Art in its true medical sense m order that we may more clearly appraise its 
importance m the future conduct of our practice of medicme and surgery in 
the hope that each of us may do his part to help restore the proper human re 
lationship between doctor and patient ” 

It has been pomted out m a recent paper entitled The Doctor, His Patients 
and the Illness, by Dr Michael Baknt 7 of London, “that the most frequently 
used drug m geneial practice is the doctor himself and that this is a drug with 
out pharmacology, without directions as to the dosage, form and frequency o 
administration, and without leads to the hazards, allergic response or undesir¬ 
able effects We know that the doctor himself is an extremely powerful drug an 
that those who use it relieve more suffering than has yet been recorded by the 
most potent drug m the pharmacopeia The family doctor of old knew' tins to be 
so and prescribed himself in generous doses ” It would be well for us to recapture 
this art and to re-establish a close relationship betw een doctor and patient, for 
in so doing, we w r ould be administering not only to the body but to the soul an 
with this close contact, the medical piofession v r ould never have to worry about 
the socialization of medicme 

It is more or less common knowledge, today, that every other bed m our 
nation, at the present time, is allotted to the care of the mentally ill, therefore, 
it is a problem to which we should give senous consideration Dr Carl Rusche, 
in his presidential address in 1950 “Not by Medicme Alone”, left this thougt 
with us “We should not underestimate the intimate relationship between 
and Nature Hope and the pow r er of prayer may be a major contributing factor 
to the heahng process ” Our advanced scientific knowledge should be combine 
with the Art of Medicme as practiced by our former great physicians, and, wit 
God’s help, we could improve the lives of many of these people distiesse m 
mind and body 

121 S Illinois Ave , Atlantic City, N J 

t Demmg, Cl) de L The status of urology and the urologist following two world wars 

(presidential address) J Urol , 66 613-618,1946 A+i„„t,e Section 

1 « Dorman, Horatio N Where are we going? Presidential address, Mid-Atlantic »e 
the American Urological Association, April 21-24, 1954 , , 

7 Balmt Michael The doctor, his patients and the illness Quoted from an article 
b) Dr Francis J Brnceland in the Ma> 11 1956 issue of PHinADEnpHiA Medicine 
* Rusche, Carl Not b) medicine alone (presidential address) J Urol , M 
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UNIIATER \L REN VL DISK USE AND Il\ PERTENSION USE OF TIIE 

radioactive diodrast renogram as v screening test 

CHESTER C A INTER 

hont the Urology Ditision of the Department of Svryen/, I etcrans Administration Center 
and University of California Medical Center, Los 1 ngclcs , Cahf 

In preuous papers’ : the radioactive diodrast, renograni was introduced as a 
nei\ renal function test for measuring mdi\idunl lenal vasculai cnpacitj, 
tubular cell function and abiliO of the uppei urinarj tract to evacuate urine 
The test is performed externally, using two sets of gamm i-radntion detection 
and recording equipment (one for each kidney) following an intiu\enous injec¬ 
tion of diodrast-I 111 m tracer do^cs (1 0 pc/o kg) 

Preliminarj findings indicated that this test might be a simple, painless and 
accurate method for screening groups of hj pertension patients to discover the few 
"h° have unilateral renal disfunction as the cause of their disease 1 ° While 
patients with abnormal renograms would then need extensne urological ex¬ 
aminations, those watli normal renograms might be spaied the discomfort and 
expense of such additional tests m most instances 
It is the purpose of tins paper to desenbc and exaluate the clinical use of the 
radioactive diodrast renogram in studying a gioup of 44 hvpei tensive pntients 


CONCEPT OF RENAL IFV PKRTENSION 

Goldblatt (1934) 3 found that partial occlusion of one lenal nrteiy pioduced 
ypertension in dogs Page and Corcoran (1948) 4 encased dogs’ kidneys in silk 
or cellophane producing a constricting, fibrotic lenal capsule The cause of 
experimental hypertension w'as thought to be due to renal ischemia Numeious 
meal investigators have reported hypertension in patients with lenal ischemia 
ue to infarcts, varying degrees of aitenal occlusion, Abiotic inflammatory 
reactions and obstructive uropatliy Successful relief of hypertension has fol- 
ed nephrectomy for unilateral renal disease or coi rective surgery foi bilateral 
dmal arterial defects Still, the number of patients watli undisputed primary 
renal hypertension” cured by surgery is small 6 It is estimated that two to five 
Per cent of hypertensive patients may have unilateral renal disease as the etiology 
01 their disease 


Notcb'u U nnua l meeting, American Urological Association, Pittsburgh, Pa , May 8, 1957 
sored ann ii I h )octor Winter’s paper was aw arded a prize in the essaj competition spon- 
Dr Ar,i„, U T, U, X the American Urological Association’s Committee on Scientific Resenrch, 
‘Tnnll B r ,A? 3son - chairman 

J Lnh ’ ,Meredith,D M , Kade, H andWinter,C C The radioactive renogram 

i y * °h n Med , 48 886, !956 

renoin-o ra 'rXc -A clinical study of a new renal function test The radioactive diodrast 
’Goldhi * + U i o1 ’ 76 182-196, 1956 

mental hvn h ^ ’ ^^mch, J Hanzal, R F and Summerville, W W Studies on expen- 
tteanc A 6 , nsi . on I Production of persistent elevation of systolic blood pressure bv 
i p * a *} mchemm J Exp Med, 59 347-379 1934 
Carles 6 Thorri 1 ° ran> ^ ^ Experimental Renal Hypertension Springfield, Ill 

1956 mjt h, Homer Unilateral nephrectomy in hj pertensive disease J Urol , 76 685-701 
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The accepted method for demonstrating unilateral kidney dysfunction is by 
using one or moie of the standard individual renal clearance tests (le, para 
ammohippunc acid, muhn, creatimne, and diodrast) 6 Howard and others (1954) 7 
and Poutasse and Dustan (1956)® suggested measuring sodium concentration, 
osmolanty and urine volume from each kidney as a means of detecting the 
offending kidney Poutasse (1956) recently emphasized the value of aortography 
m visualizing renal arterial lesions 

From this brief background it seems clear that there is need for a simple, 
accurate, non-traumatic screening test to estimate individual renal vascular 
capacity and functional abnormalities m hypertensive patients, especially in 
children and young adults 


METHOD OF STUDT 

The radioactive diodrast renogram* was used to estimate individual renal 
function in 44 hypertensivef patients of both se\es and various ages Concur¬ 
rently, the author and various members of the medical and urological house 
staff performed one or more of several standard renal function tests The latter 
included retrograde ureteral catheterization for standard individual renal clear¬ 
ance tests, excretion of phenolsulfonphthalein and/or indigo carmine, excretory 
urography, aortography and the determination of blood urea nitrogen and 
creatinine 

The renogram was performed as previously described 1 2 Briefly, an intra¬ 
venous injection of a 1 pc/5 kg dose of diodrast-P J1 { was followed by continuous 
external measurements of the changing radioactivity levels over each kidney 
area for 10-30 minutes using gamma-ray scintillation detectors and Esterhne- 
Angus recorders to register the data m the form of permanent tracings In this 
graphic record, the initial spike (a) represents the first flood of the radioactive 
agent through the vascular network of the kidney and adjacent tissue The 
height of the spike is an index of the capacity of the renal arterial system (figure 
1, right kidney) The steepness and height of the secondary rise in the tracing 
(b) reflects the quahty of tubular cell secretory function, but may be modified 
by urinary stasis m some instances The final drop m the tracing (c), which 
normally is an index of the ability of the upper urinary tract to evacuate unne, 
may be delayed by unnary stasis or occasionally by tubular cell dysfunction 


RESULTS 


Pertinent data obtained from the 44 individuals studied in this senes were 
tabulated and divided into three groups according to the renogram results 

5 Smith, Homer The Kidney Structure and Function in Health and Disease NewLork 

and London Oxford University Press, 1951 

7 Howard, J E , Berthrong, M , Gould, D M and Yendt, E R Hypertension rwulti g 

from unilateral renal vascular disease and its relief by nephrectomy Bull Johns Hopio 
Hosp , 94 51-85, 1954 , 

8 Poutasse, E F and Dustan, H Urologic causes of hypertension I Hypertension 

to renal arten lesions Cleveland Chmc Quart , 23 3-15, 1956 ,, 

* The radioactive diodrast renogram will be called the renogram throughout t 


remainder of this paper 

f Hypertension m adults is defined as a consistent diastolic blood pressure 


of 95 or more 


mm of mercury 

t Obtained from the Abbott Laboratories, Oak Ridge, Tennessee 
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MINUTES" 


Fk: 1 Left renal t asculant\ (i) and function (b) markedlt reduced in contracted p\ elo 
c °phntic kidne\ 

unilateral abnormal renogram, bilateral abnormal renograms and bilateral nor¬ 
mal renograms 

Unilateral abnormal rcnogram Ten hvpertensn e patients (table 1) had an 
unilateral abnormal renogram All patients except two ttere less than 50 tears 
0, 1 The diagnoses of the abnormal sides as made bt excretory and retrograde 
urographt and aortographt ttere contracted pt elonephntic hidnet (2), coarcta- 
tion of renal artery, circoid aneunsm of renal artert, postoperatne partial renal 
mfarction, ht dronephrosis due to ureteral stricture, ht dronephrosis due to 
ureteral calculus, agenesis of hidnet, partiallv calcified hidnet and surgicallv 
u "ent hidnet with bladder nech obstructne uropatht .All of the patients ttere 
°ught to hat e hypertension on the basis of these disorders Set en of these 
Putients had surgical procedures in an attempt to correct the primary disease 
tabl ° r * lvpertension The postoperatn e blood pressures are recorded in the 

The excretort urogram retealed unilateral renal disease in mne of the patients, 
' ng uor nial bilaterallt in one 

ndigo carmine (4 patients), phenolsulfonphthalem (4 patients) and creatinine 

nince tests (3 patients) were abnormal for one side onlt in all cases where 
Used 

Sodium concentration (3 patients) and unne t olumes (4 patients) ttere abnor- 
unilaterally in all cases t\ here measured 
111 an ^ P ara ' amm °hippunc acid clearance rates tt ere abnormal umlaterallt 
^ e onlt- patient where used 

out ogra Phj was attempted m set en inditaduals and t\ as successfully earned 
On ^ S ' X ^ showed unilateral abnomiahtt m all instances and retealed the 
vas<>^ isor T er m two In one patient the aortogram did not reteal the true 
r Opacity of the abnormal hidnet 

co en a h of the standard split renal function tests ttere etaluated and 
re<a ^uth the renogram, excellent correlation tt as found 


Table 1 Hypertensive patients with unilateral abnormal renograms 
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The following 2 cases illustrate the value of the renogram in detecting unilateral 
renal disease amenable to surgical treatment for hypertension 

Case report B E (H H No 99465), a 19-month-old white boy, was noted to 
have persistent hypertension (140/92) for 9 months He was first seen at 6 months 
of age during an attack of acute gastroenteritis accompanied by sepsis, oliguna 
and transient coma Unnalysis showed pyuna Subsequent urological examina¬ 
tion revealed a pooily functioning, pyelonephntic left kidney 
Aftei intravenous injection, indigo carmine appeared late and m poor concen¬ 
tration from the left ureteral orifice while retrogiade pyeloureterography ruled 
out ureteral obstruction The renal function and pyelogram of the right kidney 
were normal Aortography further implicated the left kidney by failing to outline 
the left renal artery 

The baby was sedated with ehloial hydrate and five microcuries of diodrast-I 111 
was injected intravenously to initiate a renogram test As seen in figure 1, the 
right renogram appeared normal wlule the left tracmg reflected marked diminu¬ 
tion m (a) renal vascular and (b) functional capacity As a result of these tests, 
the small left pyelonephntic kidney was removed The blood vessels were small 
but patent Postoperatively, the blood pressure declined and has remained around 
90/50 mm of mercury for 12 months 

In this instance the renogram correlated veil with the anatomical findings, 
proving more accurate than the aortogram oi intravenous urogram 

Case report B T (U H No 011-39-41), a 24-year-old-white voman was 
admitted to the hospital in her thud prenatal month with a blood pressure of 
200/130 mm mercury Hei blood urea nitrogen was 14 mg per cent An intra¬ 
venous urogram levealed a small left calyceal diverticulum containing gravel 
and otherwise normal upper urinary tracts These findings were confirmed by 
retrograde studies The left kidney excreted 20 pei cent phenolsulfonphthalem 
in 35 ml in 20 minutes, the light kidney only 2 ml with no phenolsulfonphthalem 
Othei tests performed were blood adienahn, 5 4 micrograms (normal), urinary 
catechols, 160 nucrogiams (normal), regitine and benzodiozane tests (normal) 
An aortogram (fig 2) revealed a coarctated right renal artery A lenogram was 
performed showing marked diminution and delay of right renal function wlule 
the left renogram was noimal (fig 3, A) On the basis of these tests it vas felt 
that the coarctated right renal artery vas producing right renal ischemia re¬ 
sulting m hypertension The coarctated segment of the right renal artery was 
resected and for 12 months the blood pressure has remained normal (around 
130/80) A 9-month postoperative renogram (fig 3, B ) has returned entirely to 




Fig 2 Coarctated trunk of right renal artery (through courtesy of Dr Donald Burke) 
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normal, correlating ell with the normal blood pressure In retrospect, it is felt 
| the lack of excretion of phenolsulfonphthalein fiom the light kidne\ was 
reading while the renogmm and excretory urogram accurateh showed that 
hinction w as present 

Bilaterally abnormal renograms Twentj-fhe patients had bilateralh abnormal 
re D°grams Se\en had split phenolsulfonphthalein tests performed showing good 
correlation with the renogram Endogenous creatinine clearance m 4 patients 
c,j ai pa re cl well with the renogram m two Bilateral renal sodium measurements 
patients correlated well in two 

"entj excretorj urograms were perfoimed m this gioup All but three cor- 
a closely with the renograms It was interesting to note that those three 
^ en * s " Gre m ^ ie S6 ' en ^ 1 decade of life Pre\ ious studies 1 " lm e indicated 
a n onh3"pertensn e individuals m this age group may hai e apparentlj normal 
!p|^ or -' P3 elograms but defimtelj abnormal renograms 

e lowing case report illustrates an instance where the scieemng renogmm 
peared abnormal bilaterally and could liaie saied fmthei uiological 
Wv estigation 

a ^ Q8c TC P or l A 5}^-yeai-old white boy was found to hn\ e bifateral flank masses 
^ ®°nths of age The blood pressure gradually rose to 210/150 mm /meicury 
Protein' ' VaS ® 1Ven SCI P nsi h reducing the blood pressure to 1S0/110 The non- 
con 111 n 'trogen was 54 mg per cent An lntnr enous urogiam ic\ ealed decreased 
com 'k tl0n con *’ rns * ; medium bilaterally but outlined renal niclntectuie 
closer 1 6 ' V1 ^' a diagnosis of polycystic disease The renogram coirelated 
f.,L Urose findings show mg bilateral diminution of vascular capacity and 

Bifo Cel1 fUnGtl011 4 ) 

p. anis C ^J ' J nor,m l icnogiams Nine lr\ pei lensn e patients had noimnl reno- 
eir other renal studies were also normal, showing good correlation 
urolopfr t0 1 bust rates that a noimal renogram could make further 

Case** eXtlmina ti° n s unnecessary 

report J T, a 32-yeai-old white man, acquired clnomc mvelopntln 



114 


CHESTER C WINTER 



Fig 4 Bilaterally abnormal renogram shows diminished vascularity and function due to 
polycystic renal disease 



below the seventh thoracic spinal level following a gunshot wound 10 years 
previously His blood pressure was consistently recorded at a level of 140/95 
Urinalysis was normal except for moderate piotemuna An intravenous pyelo- 
gram and the blood urea mtrogen were normal The screening renogram (fig J ) 
was also normal Further urological examinations were considered unnecessary 
in his case 


DISCUSSION 

The results obtained in this study demonstrate, m general, that good correla¬ 
tion exists between the renogram and the findings from a battery of standard 
methods of determinmg renal function 
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Conxerselx, ceitnm deficiencies of the excretory urogram as a single index of 
renal function Mere shown (4 out of 10 urograms misleading) Also, when one 
kidne\ continues to function nornnllx, blood chemistry studies liaxe little 
diagnostic mine m rexeoling rend d\^function 
The excellent correlation between the lenogram and othei split renal function 
tests (oxer 90 per cent) demonsti ites tli it the renogram has considerable ■potential 
laluc m screening hijpcrtcnsuc patients for umlatcial icnal dysfunction It should 
be particularlx useful in hxpertensixe children and young adults, to discoxer 
those xxatli remedial umlatenl renal disease 
The renogram is unique among hiclnex function tests in that it measures three 
functions xx Inch are related to the etiologj of “renal hypertension” (a) renal 
rasculantx, (b) icnal tubular cell function, and (c) uppei urinary tract stasis 
rurthemiore, from the renogram, it is possible to cross-compare mdixadual 
hidnex functions directlx, thercbx ldentifxmg the diseased kidnex r 
The adx antages and disadx ant iges of the renogram liaxe been tabulated 
prenouslx * Hoxxexer, its adx antages which apply especially to hypertensix , ’e 
patients are first, it is nontrnumatic, seeond, it does not affect ludne} 7 function 
°r renal blood floxx, and third, it may be performed safely in patients too ill to 
undergo retrograde pyelography and under circumstances, especially m children, 
w here surgical procedures are not adxosable 
Artenographx is the onlx r nonsurgical method axuulable for xasunlly localizing 
f ena l xascular lesions, such as congenital defects of the renal artery or its 
ranches The renogram maj indicate xmscular deficiency and functional rmpair- 
rnent, but it does not localize the site or rex r enl possible causes of renal x r ascular 
jsions While the renogram is more simple, less hazardous and proxudes more 
a ta on renal functions (three mam renal functions) than the nortogram, 
arteriography should still be used in most cases xxhen studying hypertensixm 
Pahents if the possibility of renal ischenua exists 

ccasionally, technical difficulties prexmnt the aortogram from outhnmg 
renal x r ascular defects This occurred m txvo patients m this study By contrast, 
e xascular segments of the renograms accurately indicated the patients’ true 
^ual xascular status in both cases In the other patients the aortograms and 
e x ascular segments of the renograms shoxved good correlation 
u this study the nine lypertensive indixuduals xxuth normal renograms also 
normal values xxuth standard renal function tests including intravenous 
hn °^ Thus, most persons with normal renograms could be spared the discomfort, 
r ^ ,e an ^ ex P e nsc of extensive urological investigation, xxhich may include one or 
f 6 0 ^hoxiung anesthesia, cj r stoscopy, retrograde ureteral catheterization, 
tion ln VlC ^ ua ^ rena l clearance tests and aortograply More complete nwestiga- 
Horm'hty^ ln< ^ lca t e d of course if the lenogram rexmaled unilateral renal ab- 

pfeh" 68 ^ P^ an for investigating hypertensive patients From the results of this 
Patient ^ Stuc * y f°hoxxung plan is offered for evaluating hypertensive 

i P^ taiU a P er tinent history and perform a careful physical examination 


inelnb 


m g special examinations to rule out acute and chronic glomerulonephritis, 
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Fig 4 Bilaterally abnormal renogram shcm s diminished vascularity and function due to 
polycystic renal disease 



Fig 5 Bilaterally normal renogram 

below the seventh thoiacic spinal level following a gunshot wound 10 J^ars 
previously His blood piessure was consistently recorded at a level of / 
Urinalysis was normal except for moderate piotemuna An intravenous py ^ 
gram and the blood urea mtrogen were normal The screemng renogram (. S 
vas also normal Further urological examinations were considered unnec 
in his case 


mscussioN 

The lesults obtained in this study demonstrate, in general, that good COI ^ e ^ 
tion exists between the renogram and the findings from a batten' of stan 
methods of detei mining renal function 
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Comerseh, certain deficiencies of the excreton urogram as a single index of 
renal function were shown (4 out of 10 urograms misleading) Also, when one 
kidnei continues to function nomnlli, blood chemistry studies lime little 
diagnostic nlue m repealing rend disfunction 
The excellent correlation between the renogram and other split renal function 
tests (oier 00 per cent) demonstrates that the renogram has considerable potential 
ralur in screcnma hi/pcrlcnmc patient« for unilateral renal dysfunction It should 
be particular!! useful m hipertensiie children and ! oung adults to discoier 
those with remedial unilateral renal disease 
The renogram is unique among hidnei function tests m that it measures three 
functions which ire related to the etiologi of “renal hypertension” (a) renal 
'asculant!, (b) renal tubular cell function, and (c) upper unnarv tract stasis 
Furthermore, from the renogram, it is possible to cross-compare individual 
hidnec functions directh , therein identifying the diseased ladnei 
The adiantages and disadnntages of the renogram have been tabulated 
previoush * Howeier, its ad!antages which npph especially to hvpertensne 
Patients are first, it is nontraumatic, second, it does not affect ladnev function 
or renal blood flow, and third, it mnv be performed safely in patients too ill to 
undergo retrograde p! elographv and under circumstances, especially in children, 
w here surgical procedures are not advisable 
Artenograph! is the onli nonsurgical method a! ailable for visuall! locahzmg 
renal tascular lesions, such as congenital defects of the renal arterv or its 
Jnnches The renogram mav indicate ! aseular deficienci and functional impair¬ 
ment, but it does not locahze the site or rei eal possible causes of renal vascular 
esions "While the renogram is more simple, less hazardous and provides more 
a on renal functions (three mam renal functions) than the aortogram, 
urtenographi should still be used m most cases when studying hypertensive 
Patients if the possibilit! of renal ischemia exists 

ccasionally, technical difficulties preient the aortogram from outhnmg 
renal i aseular defects This occurred in two patients m this stud}' By contrast, 
vascular segments of the renograms accurately indicated the patients’ true 
the 3 ' ascu ^ ar shdus m both cases In the other patients the aortograms and 
j^! uvular segments of the renograms showed good correlation 

this stud! the nine hvpertensi! e individuals with normal renograms also 
normal ! alues with standard renal function tests including intrai enous 
time ^ '^ 1US ’ mo -l persons icith normal renograms could be spared the discomfort, 
e an d expense of extensile urological imcstigaiion, which ma! mclude one or 
sad ‘^following anesthesia, cistoseopy, retrograde ureteral catheterization, 
vmual renal clearance tests and aortograph! A Tore complete mvestiga- 
norniahtv^ ^dicated of course if the renogram rei ealed unilateral renal ab- 
Su 

Preliuurf^ Pton for miestigating hypertensne patients From the results of this 
Patients^ S ^ U< ^' the followong plan is offered for evaluating hvpertensn e 

reclu^^^ 8 P ertlnen * histon and perform a careful pin sical examination 
ln ^ Tecial examinations to rule out acute and chrome glomerulonephritis, 
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coarctation of the aorta, pheochromocytoma, periarteritis nodosa and pituitary- 
adrenal disease 

2 Perform the radioactive diodrast renogram 

3 If the renogram reveals unilateral abnormally, a urological investigation 
plus an aortogram is indicated with few exceptions 

4 Where surgery is contemplated, conventional individual renal clearance 
tests may be performed to compare with the renogram 

SUMMARY 

The renal status of 44 hypertensive patients was evaluated by one or more 
standard individual renal function tests and the radioactive diodrast renogram 
Excellent agreement was shown to exist 

In 10 patients the renogram gave information indicating unilateral renal 
disease This information plus that gamed from conventional studies led to 
surgical treatment in seven 

Nme of the 44 patients studied had normal renograms bilaterally and no 
evidence of renal disease by standard methods of examination 

Twenty-five patients were found to have abnormal renograms bilaterally 
These patients had bilateral renal disease demonstrated by one or more standard 
methods 


CONCLUSION 


The use of the radioactive diodrast renogram as a rapid screening procedure 
for detecting unilateral renal disorders m hypertensive patients has been shown 
to have ment From data on the 44 patients presented the renogram has been 
shown to be a highly rehable method for detecting disorders of the individual 
kidney However, this study is not sufficiently comprehensive to permit eiact 
evaluation of its reliability m detecting all causes of renal hypertension These 
preliminary results have encouraged us to continue and enlarge the scope ot 
this medical-urological investigation of renal hypertension, particularly m 
children and young adults 

This study has also demonstrated the need for a co-operative program o 
investigations, requiring the combined efforts of the internist and the urologist 
to ensure an accurate diagnosis and effective therapy in these patients It is 
felt that the routme use of the renogram as a screemng test in such a program 
will provide the simple, painless diagnostic tool which has not been available 
previously 


The author is deeply appreciative of the following for their generous donation 
of aid and consultation Dr George V Taphn, Atomic Energy Project, 
U C L A , Dr Willard E Goodwin, professor of urology, U C L A , Dr R h 
Bennett, Radioisotope Department, UCLA, Dr Morton Maxwell, Rena 
Clinic, U C L.A , the resident staffs of Wadsworth Veterans Hospital, University 
of California Hospital, Harbor General Hospital and Long Beach Veterans 
Hospital, and Mr William Martmsen of the Veterans Administration Medica 
Illustration Department, Los Angeles 
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PHTMOLOGY 01 1HL HI M VX SOLIT VRY KIDXE\ 

N S R M \LL T R \ 1 ORD \\d C S SPLRR 

From ihc Deparhmnt of Stinien, Section of l ro loan, and Department of Internal Medicine, 
Bavlor l nirimtn (ollcnc of Mcihcinc and of the 1 etcrani ldnunistra/ion Hospital 

Houston /Yjn •> 

This research was undert ihcn to c\almtc glomerular and tubular function of 
the healtln, congeintalh solitan hidnc\ m a oung adults and to measure effectiA e 
renal blood-flow through such hidnc\ s Xo such information has been n\ ailable 
'ofar as we know The data from the congemt llh solitan kidneA are compared 
mth those from the healths kidneA which had become h\pertioplned secondan 
to surgical remo\ al of its mate The information is correlated with a\ ailable data 
on the anatomical constitution of the congcmtalK solitan krdne\ 

Those with a congemtalh solit in kidney were grateful when informed that 
the\ had onl\ one kidue\, which was working as well as two, and that tliei 
should take special care to a\ oid mjun 

THE PATIENTS AND METHODS 

1 The patients (see also table 1) V \H ',1,070 was i well de\eloped man ad¬ 
mitted for “pain” m the left epidich nus Both epididA-mides w ere clinically normal 
ms artenal pressure was 115/SO A right hypertrophied, congenitally solitary 
dne\ was indicated b\ routine intraAenous pyelograpliA and confirmed by 
aor tograph\ (fig l) and CAStoscopA Urine from the kidneA showed no growth 
u Pon culture He had nuld postenoi urethntis secondan to 'hapht lococcus 
aureus 1 AH 53860 was a aa ell de\eloped man with a hypertrophied solitary 
n ght kidneA, confirmed by aortograpliA Tour months before the studA he pre- 
sented himself anunc for seAeral hours, aa hereupon an obstructing calculus was 
Amoved surgicallA from his nght ureter RecoAery was smooth Subsequent 
P Vf lograpliA showed no hydronephrosis or pyelectasia Concentration of urea- 
m'rogen in his blood at time of studA was 13 mg per 100 cc YAH 54247 Aias a 
We de\ eloped man with mild postenor urethntis His artenal pressure was nor- 
The only significant findings were a hA pertrophied nght kidneA and a 
remarkably Ircpoplastic left kidneA (fig 2) Both kidneA s concentrated urokon 
^ualh bi intraAenous pAelography (fig 2, C) and yaelded prominent nephro- 
E^iuis (fig 2 1 immediately after mtra-nortic injection of urokon (fig 2, A) 
ra C ^ 1X1131 arten , to, was conspicuously narrow and the nght renal artery, 
for^T ealarge ^ YAH 12639 underwent left nephrectomy S a ears preAaously 
^dn' 10 P at ^ Uc hematuna ” Xo sigiuficant abnormality was found m the excised 
th 6 ' ° lller ^ an hyperemia and inflammation of the papillae, possibly due to 
be retrograde py clography (Army Medical Museum Acc No 176S26) 

a Q sicklemia and a hypertrophied nght kidney Otherwise he appeared 
left ° glC 1 a11 ' Eoun( i YAH 55207 was a well deAeloped man who had undergone 
self 6 y ears previously for “senous infection ” He presented him- 

r urological eAaluation and was found sound Culture of cathetenzed mane 
bicepted for publication Janunn 17, 1057 
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yielded nothing He had a hypertrophied nght kidney VAH 52688 was a well 
developed man who had undergone nght nephrectomj for hypernephroma 2 
years previously He had a hypertrophied left kidney and no evidence of cancer 
Aortography disclosed the typically widened renal artery VAII 43197 was a 
well developed man who had undergone left nephrectomy 5 jcars previoush for 
stones His artenal piessure was 110/70 and he was urologically sound except 
for low grade chrome prostatitis He had an enlarged myocardium secondary to 
old rheumatic heart disease and he had reco\ ered from a mj ocardinl infarct 
VAH 4-7023 had undergone left nephrectomy 6 months previoush for hvper- 
nephioma He appealed urological^ sound, without evidence of cancer His 
artenal pressure was 116/60 VAH 32130 was a slender man who underwent 
nght nephro-uieterectoni} 1 year previously foi transitional cell carcinoma of 
nght ureter A rumor infarct of the left kidnej occurred shorth after operation 
and resulted m anuna until remoi al of the blood clot from the renal pelvis bi 
pyelotomy after 24 hours Thereafter his recorder} was uneventful At time of 
stud} he had put on weight and had no sign of cancer VAH 45848 was a well 
developed man w ho presented himself with gross hematuna Intnn enous p} elog 
raphy showed good concentration bilaternll} He underwent nght nephrectonw 
for hypernephroma 3 weeks before the piesent stiuh 
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^ trandunoar ao—ogram o r pc e D - \ 4H 5-2 -ci "nth h -pertrophied ngbt tad- 
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MALUF, FORD AND SPURR 


RENAL FUNCTION TEST 


maintain j^aloncy 


conslanl 
mercury pump 



blood 
samphn 

n 


£5tqht arm 


sHbft arm 


Fig 3 Infusion equipment for measurement of renal function Solution of IA 
inulin is inErlenmej er flask and is infused into left arm, through a No 20 needle, by s 
drip, at 4 cc/min , of mercurj through a No 27 needle “Special solution” maj be in t j. 
by attaching to one of the stopcocks of the manifold, no such solution a as 'l secl , 1 , 

present research Short No 18 needle in right arm is kept patent bj 5 per cent dew 
water containing hepnnn and is used for drawing blood sample through manifold 

Maximal amount of PAH excreted per mm — amount of PAH filtered P ( 
minute = maximal amount excreted by the tubules per nun (oi TmPAB) 
For the measurement of clearances, the subject was recalled several wee 
after the diagnostic study including translumbar aortogiaphy After fastm 
overnight with a sound sleep in the hospital, he was wheeled into a quiet rooi 
without breakfast and a schedule exemplified thus was follow ed 

6am An 18F balloon catheter was inserted and left indwelling with 10 cc i 
the balloon 

7 to 7 15 a m The patient drank 1,000 cc of water 
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" 30 a m The nnilm w is clissoh ed b\ boiling 

Sam (‘0 ’ time) 1 Ten cc of blood Merc drum in a sjnnge with heparin for 
the P \H and nuilin blanks 

- Intra\enous infusion \\ is gnen in both arms (fig 3) 

(a) Infusion for sample aim 5% devtiose in water containing 5,000 units of 
hepann Tins was to maintain patcnca of the needle (fig 2) 

(h) Infusion bi mercun gra\ it\ pump 

Inuhn*70ce ( 10 %) 1 

P-kHj 20 ec (20%) ito run at 4cc 'min 

Distilled water q s to 500 ccj 

3 Intraienous priming with 
Inulin 30 cc (10%) 

PAH 4 cc (20%) 

^Pait 30 minutes Discard urine passed in this internal 
^Vash bladder with 100 cc uater and discard 

4 Begin 'runs” for measurement of GrR and ERPT Note time Eaeh run of 
“ nne collection is 10 minutes 

(a) Draw 11 cc blood Label Bi Xotc time 

(o) At 7 minutes introduce 50 cc waterand about 50 cc air into bladder through 
ie catheter Clamp off catheter 

(c) At 9 minutes introduce another 50 cc water and about 50 ee air into bladder 
iQ d clamp catheter 

(d) Empta bladder at 10 minute- Labe 1 L j 

( e ) Draw 11 cc blood Label B; Xotc tune 

(0 Start new unne collection Repeat prexedure abo e I rnpt> blaejelerat 10 
mnute^ Label T% 

(?) Draw 11 cc blood Label B.. Note time 

(h) Repeat one more run Meiasure unne - xrnpl ( of < a b run in graduated 
(As e\hnder subtract 100 ce Milution amoufit jntrexhae-d; and ree or<\ reading 
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5 Begin run ’ for measure rn r nt e,f tubul ir < /< re lor^ m i/imurn few PAII, i e 

tmPAH 

( a ) Change mercuw gra a*, p imp mfu ion u> '/ otnl fin V < onl lining 
Inuhn 70 c c Q0%) 

PAH 250 o C ‘ 720%, A<> am /it fee /tnin 

Distilled water q> to ~//j rr 
(h) Intravenous p-irmog ifh 
Inuhn 10 cc 710%; 
a PAH oo r-r; 720%, 

■-> llra*urrmmt of inisrr</il dvito/J/r of rm/il art/n/ , don< from f randumbar 
'Ortograrns TT dnah.~e-v yfr,- ,<A it ( 1 e / 1 be m'fhe/1 pre <S<'/ nlxxl 
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There w ere no untoward effects The diameter of the renal artery was measured 
close to the aorta with a vernier caliper by a technique to be described (Maluf, 
’58) The direct measurement was reduced by 10 percent, which is approximately 
the radiographic enlargement of a structure at the level of the renal artery in a 
prone subject 


RESULTS 

1 Glomerulai filtration i ate (GFR) was 72 5 per cent and 53 5 per cent of normal 
in the congenitally solitary kidney and m the fully hypertrophied, surgically 
solitary kidney, respectively (table 1) The difference between the two categones 
of solitary kidney may be due, at least partly, to difference in average age In the 
kidney which had been reheved of a functiomng mate only 3 weeks before study 
(YAH 45848), GFR was 45 per cent of normal (table 1) Given that two normal 
kidneys have 2 4 X 10 6 glomeruli (Kittelson, ’17, Vim trap, ’28) and that the 
normal GFR is 131 cc/mm , then every glomerulus of a normal pair of kidneys 
filters 0 91 X 10~ 6 cc/sec (see also Pappenheimer et al, ’51) The average GFR 
of a congenitally solitary kidney was 95 cc/mm (table 1) Given that such a 
kidney has the same number of glomeruli as a normal single kidney (see Discus¬ 
sion), that is, about 1 2 X 10 s , then every glomerulus of such a kidney filters 
1 3 X 10 -6 cc/sec This increase is associated with a laiger glomerulus than 


Table 1 


Initials 

VAHNo 

Race 

Age 

Etiology 

GFR 

CCr 

ERPF 

FF 

TmPAH 

GFR/ 

I Tn> 
PAH 

ERPF 

/Tm 

PAH 

Normals (means and standard deviation)* 

13I± 

21.5 

150± 

20 

697=fc 

136 

019± 

0 02 

77-5± 

12.9 

IT 

90 

F C S 

44070 

N 

28 

Congenital 

73 

88 

734 

0 10 

113 

0 64 

65 
7 5 
57 

LeR C 

53860 

W 

29 

Congenital 

110 

97 

663 

0 16 

87 

1 16 

E N J 

54247 

N 

23 

Congenital 

102 

113 

554 

0 19 

97 

1 05 

Average 

— 

— 

26 

— 

95 

99 

650 

0 15 

99 

0 95 

6 5 

rrn C 

% of normal 

— 

— 

— 

— 

72 5 

66 0 

93 8 

79 2 

128 0 

56 0 

To t> 

C Y 

12639 

N 

29 

Surgical 

i 

78 

75 

637 

i 0 12 

132 

0 48 

4 8 

3 7 
12 1 

4 7 
6 8 
7 5 

C C B R 

55207 

W 

37 

Surgical 

79 

87 

641 

0 13 

172 

0 46 

S C 

52688 

W 

45 

Surgical 

72 

83 

881 

0 08 

73 

0 99 

M R 

43197 

w 

48 

Surgical 

79 

96 

359 

0 22 

77 

1 09 

E J S 

47023 

N 

52 

Surgical 

70 

77 

649 

0 11 

96 

0 72 

CAM 

32130 

w 

59 

Surgical 

62 

60 

511 

0 12 

68 

0 90 

Average 

— 

1 __ 

45 

— 

70 

80 

613 

0 13 

103 

0 77 

6 6 
73 5 

% of normal 

— 

— 

— 

— 

53 5 

53 3 

88 5 

68 5 

134 0 

45 3 

M C S 

45848 

w 

42 

Surgical 
(3 weeks) 

59 

63 

429 

0 14 

60 

0 70 

7 1 

78 0 

% of normal 

— 

— 

— 

— 

45 0 

42 0 

61 8: 

73 8 

77 5 ■ 

11 0 


* From H W Smith Lectures on the Kidne\ Lawrence, Kansas Umv Extension Divi 
sion 134 pp 1943 
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normal * The filtration-rate per glomerulus is almost identical m all mammals 
for which it has been calculated man, dog, cat, rat (Pappenheimer et al) Its 
higher\nlue in the hypertrophied solitan kidne\ is probabh secondart to the 
alnKht doubhng of blood-flow per nephron of such a kidne\ 

2 Clearanceof cndoqenouscreatinine (C Cr ) is roughh equal to theGFR (table 1) 

0 Efcdnc renal plasma flow (ERPT) through the congemtalh or surgicalh 
sohtan kidnet tends to be somewhat less than through a pair of normal kidne\s 
(tablet) The lower a alue for the surgicalh solitan kidnet is probabh due to 
the higher a\ erage age of the subjects with the acquired solitan kidnet (table 1) 
hkein effective renal plasma-flow must await growth of renal tubular mass This 
l exemplified in a healtht kidnet studied onh 3 weeks after remotal of its 
ctiomng mate (see below under Tubular maximum ) The actual renal blood- 
°~ ! howeter, mat hat e nsen shorth after contralateral nephrectomt 
4 Filtration-fraction (FT) or the fraction of LRPF filtered ( = ERPT GFR) 
tends to be abnormallt lowm both the congemtallvand surgicalh solitan kidnet' 
|ta le 1) The cause for this is unknown It does not appear t ahd to postulate 
the renal capsule causes nse in mtrarenal pressure b\ limiting free expansion 
1 e enlarging kidney The TT is low et en m the congemtalh solitan’ kidney, 
m w hich the renal capsule doubtless becomes deposited in accordance with 
growth of the kidney during ernbn omc det elopment 
0 Tubular maximum (Tm) for para-aminohippurate (TmPAH) is actuallv 
P^ter in the congemtalh or the surgicalh sohtan healtht kidnet than in a 
P 311 of normal kidnet s combined (table 1, fig 4) The magnitude of TmPAH is 
^oofiallt identical m both types of sohtan kidnet The GFR TmPAH and 
/imPAH ratios are, of course, much lower than in a pair of normal kid- 
s combined (table 1) Thus increase in tubular mass outstnps increase m 
asTh ' 6 rena ^ plasma-flow This is alreadv evident in a healtht kidnet as earlt 
thp Fr ^ ^ er rem otal of its funetiomng mate (YAH 45S48), m which 
^ ERPF is onlv 61 8 per cent of normal but the TmPAH is 73 8 per cent of 
, (table 1, fig 4) This case demonstrates that rate of restitution is in 

healtht ^ deScendmg order TmPAH > ERPF > GFR The TmPAH of a 
ERPf' S °^ tarj kidnet etentualh exceeds that of two normal kidnet s, the 
Qpj. e ' en tuallv approximates that of two normal kidneys, whereas the 
g ' S bunted to well below that in a combmed parr of normal kidnevs 
rolit ,dCT7!Cd diameter of the renal artery for the congemtalli or the surgicalh 
(MaluJ GV15 on b' about 12 5 per cent greater than that for a normal kidnet 
t j 1 _ ’ This difference is small but significant although the blood-flow 
^ CCQ a Sln &l e sohtaiy kidney is almost twice that through a normal kidney 
^croase 10 ^ 1011 ^° r ^ubhng of blood-flow netertheless exists m this shght 
Poisp ^ dlame ^ er > 25 mat be calculated from the following dent ation of 
flowin th S c Ft\/R\, m which Q, and Q„ are the quantities of blood 

Pair ^ oug b hhe artery of a sohtaiy kidney and of a single kidney of a normal 
’ res P ec tn elt, and R* and R*„ are the radu, raised to the 4th power, of the 
* Tlie 

diamete^ °*\ a $ om eniliis like that of a sphere varies directh with the cube power 
r anc ^ thus increases rapidlv with relativeh small increase m diameter 
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m ^ IG A Schematic diagrams of normal and solitary human kidneys ERPF, effective renal plasma flow. OFR , glomerular filtration-rate, 
lar maMmum for para aminohippurato Areas of corresponding rectangles and oircles indicate relative values of ERPF, GFR, and 
ImrAH in different kidneys Note that TmPAH of each type of solitary kidney exceeds TmPAH of two normal kidneys, that ERPF of 
solitary kidney approximates that of two normal kidneys, and that GFli falls short of two normal kidneys 
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arten of the solitnrx hidne\ uid of a single kidney of a normal pair, respec- 
tneh For example, A All 44070 has a renal arten S 1 mm m internal diameter 
whereas a \oung mm of same age and size with two normal kidneys has a renal 
arterv 7 2 mm in internal diameter (Maluf, ’5S) Then Q, Q n « 4 l 4 3 6 4 , or 1 7, 
that is a difference of Soper tent which is almost the difference in actual effec- 
tne renal plasm t- or blood-flow (table 1 ) 


disclssiox 


1 Incidence of conqemtal solitary } idney In discussing monstrosities, Ans- 
totele remarked that “Xo animal, indeed, has e\er been bom without a heart, 
but the\ are bom without a spleen or w ith tw o spleens or w ith one kidne\ and 
all these phenomena lme been seen m animals perfect and alive ” Unilateral 
renal agenesis m domestic animals h is been well documented (Hunt, TS, Tann- 
reuther, 23, Muck, ’49, Bloom, ’54 and others) Its mfrequencx indicates the 
large number of animals Anstotele must ha\ e dissected Incidence of congemtal 
bdne\ m man was 1 1,S17 in an aggregate of 92,b90 necropsies (.Anders, TO) 
aad 1 1,444 in 13 000 necropsies at Bellevue Hospital (Campbell, ’2S) While the 
senior author was in charge of the urological service of the Houston V A Hos- 
phal, all of the 2,000 new adnussions to that service had at least preliminary 
evaluation of their ‘upper tracts” bx intravenous and or retrograde py elographx 
vmong these were 4 patients with congenital solitan kidnex (YAH 50940, 47737, 
*^h)70,5>SG0) confirmed b\ aortographx and cx stoscopx The unexpectedly high 
incidence of 1 500 cannot be explained bx a practical absence of female patients 
rom the A A Hospital because this abnormahtx is not sex-linked although it 
been reported somewhat more frequentlx for men (Ballowitz 1S95, Moore, 
>-99, Gdrard, Oob, Anders, TO, Fortune, ’27 Collins 32) The moderatelx 
ik 01 inci< ^ ence m males in the abox e necropsies max be because mom males 
V' females were necropsied (Ballowitz Anders) 

Prenous physioloqical measurements on human solitary I idneys Urea-clear¬ 
ance during diuresis is somexvhat less in the acquired solitarx kidnex than m tw o 
s (Foster, ’25) Elhs and Weiss ( 33) found normal phenosulfon- 
nalem (PSP) excretion and blood urea-concentration in txvo x oung adults with 
^nqncallx sohtarx kidnexs, the urea-clearance was onlx 70 per cent of normal 
he ereatimne-clearance was within lower limit of normal These data suggest 
W M^ r k'Tertrophx (P?P) and lack of equix alent nee m GFR (urea-clearance) 
et al (’ 44 ) presented 2 cases of surgicallx sohtarx kidnex The first was 
( , P cate d bx eclampsia, the second showed high TmDiodrast, indicating 
Tiupf hvpertr °P ln Michie et al (’54) found the GFR TmPAH and ERPF 
•pjj *" 7 i ra tios less than normal in hypertrophied, surgicallx- solitary kidnevs 
hort f Un< ^ ^ le ^ elevated and postulated that ERPF m such kidneys falls 
tv Pand because the kidnex is enclosed m a fibrous capsule which mav not 
c ommensuratelx with renal hypertrophy, thus producing a presumed 
'ntrarenal pressure which might depress renal blood-flow This theorx is 
% The 

tddi* e\cn>t Ce ^^ e l eara nce had not been introduced when Fo-ter wrote He used the 
Vlr tual \ohi 10D Pk 10 l° r urea which is strictly a clearance formula and represents the 
me of blood cleared of urea per hour instead of per minute 
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not supported by our findings of diminished FF m both surgically and congeni¬ 
tally solitary kidneys and of almost complete restitution of the original total 
effective renal blood-flow m the acquired solitary kidney In the congenitalh 
solitary kidney, deposition of renal capsule in embryonic development would 
occur probably in accordance with renal growth 

3 Physiological measurements on the solitary kidney of animals Rosenstem 
(1871) and Sacerdotti (1896) noted that the unilaterally nephrectomized dog 
excretes as much urea on the first and subsequent postoperative days as pre- 
operatively Sacerdotti wrote “I was astounded at this result ” The blood urea- 
concentration of these dogs, however, must have been eletated because of 
inevitable fall in urea-clearance lesultmg fiom nephrectomy Unilateral nephrec¬ 
tomy in rats, rabbits, and dogs results in permanent drop m urea-clearance, 
studied under urea-loading (Addis et al ’24, MacKay, ’32 a and b) After uni 
lateral nephrectomy in the rat, the GFR and TmDiodrast recover maximally to 
about 80 per cent of normal (Biaun-Menendez and Chiodi, ’47) Hmmans 
(’26) data indicate that urea-clearance in the dog, without urea-loading, is fullv 
regained by four weeks after unilateral nephrectomy but that maximal PoP 
excretion recovers earher This indicates faster recovery of Tm than of GFR, ns 
in man Dogs may recover initial GFR, ERPF, and TmPAII four to five months 
after unilateral nephrectomy (Maluf, ’49) 

4 Compensatory enlargement of the acquired solitary kidney At the age of 8 or 9 
months the human fetus has its full quota of glomeiuli (Eckhaidt, 1888, Kulz, 
1899, Herring, ’00, Stoerck, ’04) Each of a pair of normal human kidneys has 
about 1 X 10 6 glomeruli, ranging between 6 X 10 6 and 1 2 X 10 6 (Kittelson, 17, 
Vimtrup, ’28, Moore, ’31) Simon’s (1870, 1871) removal of a sound kidney to 
cure a ureterocutaneous fistula aroused cunosity as to how an organism lives 
with one kidney Studies on unilaterally nephrectomized animals (rats, rabbits, 
dogs) indicate that enlargement of the remaining kidney is the result of 1) 
increase in size but not in number of the glomeruli, 2) increase in size of the 
tubules by cell-enlargement (hypertrophy*) and cell-division (hypeiplasia ), 
and 3) dilatation ol the blood-vessels (Rosenstem, 1871, Gudden, 1876, Grawitz 
and Israel, 1879, Ribbert, 1882, Golgi, 1883, Lorenz, 1886, Albarran, 1899, 
Galeotti and Villa-Santa, ’02, Arataki, ’26b, Saphir, ’27, Jackson and Shiels, 27, 
Moore, ’29, Bollman and Mann, ’35, Allen, ’35, Allen and Mann, ’35) There is 
no addition of new glomeruli beyond the norma] quota of one adult kidney et en 
m rats which had undergone unilateral nephrectomy when only one to set era 
days old, before formation and differentiation of all glomerular fundaments 
(Arataki, ’26a and b, Kittelson, ’17, Jackson, ’27, Moore, ’29) Most of the com 
pensatory enlargement occurs in the convoluted segments and is thus mam 
cortical rather than medullary (Oliver, ’24) In rats, tubular enlargement is 
especially prominent in the proximal segment (Oliver, ’39, ’45) This accor s 


* Hypertrophy is “an increase in size of an organ, independent of natural 8J°wth> -i , r 
enlargement or multiplication of its constituent cells ” Hyperplasia (introduced O , 
chow, 1854, in his Handb der spec Path u Ther I, pp 327-28) is “an increase in the ® gr 
n tissue organ owing to an increase in the number of cells,” it is synonj mous witn , 

teal hypertrophy ’’ These definitions given in the New 6ould Medical Dictionary for 1W» 
(Blahiston Co , Phils ) are those of Virchow (1871) 
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with our finding tint Tm increases remarhabh whereas GFR does not attain 
normal (table 1 fig 4) Compensaton enlargement of the pronephros of embry¬ 
onic amphibians, after extirpation of the opposite pronephros, occurs bt cell- 
division and cell-enlargement and not b\ addition of nett nephrons (Hon land, 
-1, Fox ’56) Dogs and rabbits, hhe rats, are bom with an incomplete number 
oi glomeruli (Galeotti and \ llla-Santa) The data of these imestigators suggest 
that unilateral nephrectomt in such t oung rabbits results in enlarged contra¬ 
lateral kidnet s with the norm tl number of glomeruli (their table 1) The data 
on their one toung dog indicates that additional glomeruli developed m the 
remam “'g kidnet Glomerular counts from onh nine meridional sections, 6 y 
thick, of a kidnet are, lion et er, unreliable (see, for instance, Kunkel, ’30) 

Is intrarenal t ascular and lymphatic dilatation a prominent component of 
compensator! renal enlargement 2 Rosenstem (1S71) noted tubular hvpertropht 
but demed consistent increase m size of glomeruli in the enlarged, surgically 
solitary kidnet of dogs and rabbits He behet ed that the bulk of renal enlarge¬ 


ment is due to engorgement with blood and lymph Morel and 1 erhac (’13) 
lound near-maximal weight-gam (32 to 37 per cent) of the kidnet of rats as earh 
'" i 'ho forth to tenth day after unilateral nephrectomy They considered it incon¬ 
ceivable that this could be due to hyperplasia but presented no microscopic 
studies Carnot (’13) found renal t\ eight-gam of 47 per cent bt the setenth day 
mter unilateral nephrectomt m rats He spoke of this as hyperplasie compen- 
mtnee” but had no microscopic data Maximal rate of renal weight-gam a few 
vs alter unilateral nephrectomt was noted m t oung rats bt Levin et al ( 561 
though this gam was about a third of that reported bt Morel Yerliac and 
arn °t Le\m et al worked with t oung rats m tthich mitosis in the renal tubules 
15 normally evident They reported no increase in rate of mitosis m the kidney 
T) ®Somg compensator! hypertropht Albnrran (1S99) noted that as earh as 
ours after unilateral nephrectomt the remaining kidnet is congested and 
t mitotic cells are evident m its tubules Jackson and Shiels ( 27) found no 
ence 0I " vascular congestion or edema in the kidney of albino rats as late as 
i'or VS a ^ 6r uni * atera l nephrectomt The remannng kidnet continued to enlarge 
seteral weeks, tthich appears conconntant with increase of TmDiodrast 
raun-Menendez and Chiodi, ’47) Allen et al (’35) saw t ascular engorgement 


in the 


murnie solitary kidnet 


' 0st aut hors agree that tthen a functiomng kidney is remoted trom man the 
^ ming enlargement of the remaining kidnet is due to 1) dilatation of blood- 
a enlargement of the glomeruli 3) mitosis of tubule-cells (hyperplasia), 

) enlargement of the tubule cells (hypertrophy, strictly) (Perl, 1S72, Ep- 
1! ^9, Albarran, 1S79 Leichtenstem 1SS1 Lorenz, 1SS6, Eckhardt, 


* The 


rie , COT *gcm{aUy solitary 1 idncy has approximately the same number of 
The I ” 13 ^ a nonna l kidnet (Botcott 11, for rabbit, Moore, ’30a, for man) 
fjg- ^^enih and tubular epithehum are enlarged, as also noted by Beckmann 
(ls * ’ eumer (1S7S), Leichtenstem (1SS1), Guttmann (1SS3) Eckhardt 
dadstone ( 15), and others The congenital hypoplastic kidney has a 
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subnormal number of nephi ons (Moore, ’30a), on the other hand, the enlarged 
kidney of corporeal hemihypei trophy has a normal number of nephrons (Moore, 
'30b) Glomerular counts (Boycott, Moore) indicate that the congenitally 
solitary kidney is not two fused kidneys but one hypertrophied kidney Develop 
mental block and regiession of a metanephric fundament appears to be due, 
typically, to retardation m development of the corresponding mesonephric 
(wolffian) duct Thus a) In Boyden’s (’32) human embryo with presumptive 
left renal agenesis, the light metanephric fundament was normal but the left 
such fundament was ludimentaiy, showing no tubules, and the left mesonephnc 
duct was blocked and dilated provimally, b) tubules failed to form in meta 
nepkric fundaments into winch the ureter had not enteied, in a strain of mice 
with inherited lenal defects (Biown, ’31), c) 75 per cent of human cases with 
unilateral renal agenesis show absence of coiresponding uretei (Collins ’32), d) 
in spite of experimental extirpation of the uretei (wolffian duct) in chick em 
bryos, the metanephric fundament appeals but does not differentiate (Boydeu) 
Pnmary defect in foimation of metanephric fundament, however, may occur ns 
indicated by a patent uietei on the involved side in about 10 per cent of human 
cases of renal agenesis (Foitune, ’27) The w r all of the ureter of a healthy solitary 
kidney is thicker than noimal (cf Gdrard, ’05a, Ballowitr, 1895, Moore, 1899, 
and others) The same is true foi the pronephnc duct of amphibian embryos 
udnch had undergone contralateral pi onephi ectomy (Howdand) 

It is noteworthy that when umlateial nephrectomy is done even w'hen new 
glomeruli are still foiming, as during the first several postnatal days of albino 
lats (Kittelson, ’17, Aiataki, ’26a), the definitive number of glomeruli in the 
lemaming kidney are not increased (Arataki, ’26b, Moore, ’29) The same applies 
to unilateral pronephiectomy m amphibian embiyos (Howland, Fox) These 
data fit in wnth the fact that the congenitally solitary kidney has the same number 
of nephrons as a normal kidney 

There is no rigorous evidence that the congenitally solitary kidney has an 
added quota of nephrons Falk (1881) and Palma (1891) noted “no evidence o 
enlargement of glomeiuh or lenal tubules” in their 2 cases of congenitally solitary 
kidney Their brief papers are almost exempt from adequate data Falk s case 
was a 34-year-old man killed by violence His solitary' left kidney was only 12 by 
9 by 2 cm The man had been apparently healthy' but there is no statement as to 
his w'eight Palma's case w as a 45-year-old man w r ho had died from oral cancer 
His solitary kidney was 13 5 by 7 by 4 cm Beumei (1878) made careful measure 
ments in a 31 -year-old man who died from a fall and who had been healthy His 
solitary kidney was 15 by 7 5 by 4 em The averages of his measurements o 
diameter of glomeruli and of the proximal and distal convoluted segments of t ie 
tubule are distinctly' above those of his two normals He indicated no attempt at 
measuring the glomeruli only at their greatest diameter and emphasized t c 
spuriously' wide vanation in his glomerular measurements, thus attempting to 
invalidate differences between solitary and normal kidneys 

6 Factors in compensatory renal enlargement a) Potentiating factors i) Accumu¬ 
lation of “urinary products ” Sacerdotti (1896) removed half the blood fiom sma , 
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health, unoperated dogs twice daily replacing tins with an equal quantity of 
blood from bilaterally nephiectonuzed laige dogs Daily excietion of urea lose 
and the kidneys showed no evidence of damage (no albuminuria, erythrocytes, 
or casts) Aftei se\eral days of tins the renal tubules showed cells in mitosis A 
diet containing a large quantity of urea augments compcnsatoiy lenal enlarge¬ 
ment m unilaterally ncphrectonuzed lats (Allen, ’35) Bollman and Mann (’35) 
indicated that compensator} hypei trophy of the remaining canine kidney is 
increased by transplantation of its meter to the duodenum oi jejunum, unnary 
products accumulate and survrv al is 15 to 20 days 
*0 Diet Compensatory icnal enlargement is augmented m i ats b} diets high 
>n protein or free anuno acids (Wilson, ’33, Allen and Mann, ’35, Chanutm, 
Chanutm and Ludwig, ’39, Allen and Mann, ’35, Oliver, ’45) 

Steroids Welch et al (‘42) reviewed the effect of steroids on lenal size 
ttimer (’42) and Welch et al found that testosterone raises the TmDiodrast 
and GFR m dogs 

b Inhibiting factors i) Partial constriction of the renal artery pre\ cuts com¬ 
pensatory renal enlargement m rats (Block et al, ’53) 
if) Starvation inhibits compensatory renal enlargement in lats and dogs 
(Sacerdotti, 1896, Block et al, ‘53) 

Hypophysectomy inhibits compensatoiy renal enlaigement m rats 
( fcQueen-Wilhams, ’40, Rolf and White, ’53) and amphibians (Gonzalez, ’38) 
e P or fion of the hypophysis which is responsible is the antenoi oi glandular 
component (Wmtermtz and Walters, ’40, White et al, ’42), of this the eosinophil 
cells appear to be important (Barnett et al, ’43) Thus, uiea-clearance appears 
o be elevated m acromegalic persons w hereas in Cushing’s disease (basophilic 
g enoma ) the ERPF, GFR, and TmDiodiast weie normal (based on one case) 
mun-Menendez (’49) confirms that hypophysectomy prevents compensatoiy 
^oal enlargement in rats but remarks “Most authors have overlooked the 
marked renal atrophy which follows hypophysectomy and then results have 
cen negative because their controls were wrong ” 

c Noncontributory factors Gestation, forced exercise, adrenocortical extract, 

/in osm °t lc diuresis do not effect compensatory renal enlargement m rats 
vAIlen and Mann, ’35) 


SUMMARV 

Th 

ais is a study of renal dynamics m tw r o young men with healthy, congenitally 
ary kidneys, m one young man with umlateial congemtal renal hypoplasia 
-tralateral renal enlargement, and m seven men with surgically solitary 
e ys This is the first such study of the congenitally solitary kidney so far as 
as know 

Renal dynamics of both the congenitally and surgically solitary kidneys aie 
en mlly equal This reinfoices previous anatomical studies that both the 
n Semtal and acqmred solitary kidneys are structui ally identical Previous 
hd 6rS ^ aVe 8 ^ own that the number of nephrons in a hypertrophied solitary 
ney ls essentially the same as in a single kidney of a normal pair 
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MALUF, FORD AND SPURR 


The TmPAH of the healthy solitary kidney actually exceeds that of two normal 
kidneys 

The ERPF of the healthy sohtaiy kidney approximates that of two normal 
kidneys 

The GFR of the healthy solitary kidney falls short of that of two normal 
kidneys 

The internal diameter of the renal ai teiy of a healthy solitary kidney is slightly 
(about 12 5 per cent) but significantly greater than that of a normal kidney 
Smce volume-flow of a liquid through a tube vanes with the fourth power of 
the radius of the tube, other things being equal, this small increase in arterial 
caliber is enough to allow for the doubling m volume-flow of blood which exists 
in the artery of a healthy solitary kidney 

Dept of Urology , Kaiser Foundation Hospital , Los Angeles 27, Calif 
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PERSISTENT LUMBAR SINUS DUE TO FOREIGN BODY 

ROBERT W McKAY and LAWRENCE K BOGGS* 

From Charlotte Memorial Hospital, Charlotte, N C 

We occasionally' observe the use of suture material in kidney surgery that is 
not absoibable The following case we beheve illustrates this principle It is a 
veil known and widely accepted principle of urologic surgery that absorbable 
sutuie material is to be used during any opeiative procedure whenever the urinary 
tract is opened Recently we obsei ved an interesting complication subsequent to 
a violation of this principle 


CASE REPORT 

J S , Chailotte Memorial Hospital No 186437, a 28-year-old vhite maimed 
v Oman, was admitted to Chailotte Memorial Hospital on June 5, 1956 for m 
vestigation of a draining sinus m the nght flank According to the patient’s state¬ 
ment, 8 months pnor to this admission she had had a stone removed from her 
nght kidney and she v as told that in conjunction with this operation a string 
v as tied around her kidney and hooked to a nb 

Postopeiatively, diainage vas intermittent The wound would heal, only to 
break down and drain a moderate amount of purulent matenal She elected to 
come to Charlotte Memonal Hospital Physical examination was unremarkable 
except foi a small opening in the middle of the nght lumbar scar which exuded 
pus on piessuie Laboratory leports included a normal hemogram, unnalysis (a 
feu pus cells per high povei field), a normal blood uiea nitrogen and a negative 
VDRL Intiavenous pyelography demonstrated prompt function bilaterally, 
with a maliotation of the right kidney assumed to be postoperative change 
Retrograde studies venfied this and showed a dilated, tortuous ureter on the 
right All films show ed clearly tv o notches in the eleventh nb (fig 1) ant ^ in 110 
film was any extravasation of dy r e outside the unnary tiact noted Culture and 
sensitivity studies of the drainage grew B pyocyaneus which was insensitive to 
all antibiotics tested including furadantm and chloromycetin 

The v ound v as explored At operation a probe could be easily passed from the 
ostium of the sinus cephalad to the bordei of the eleventh nb Following the 
injection of the sinus tract with methylene blue, the roof of the tract vas incised 
and in the tract lay a large silk suture This v as followed into the depths of the 
sinus and was found to be looped around tv o notches on the eleventh nb The 
sinus tract v as dissected out m its entirety The nb with the osteomyelitis portion 
vas resected and the vound packed with iodoform gauze The wound dram 
for a fev days but closed nicely She vas given albamycin 250 mg t i d and the 
v ound lrngated with polymyxin 

Accepted for publication January 11, 1957 

* John Hartford Foundation Fellov in Urologj , Charlotte Memonal Hospital 
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DIM l SSION 


Silk 


or cotton ns n suture mntcml icrtunh has no pine below the skin m 
orologic or am other surgen that nccessit ites dram tge from a potentialli m- 
^ ed field Suture material will art as a foreign bod's nidus and will be the 
•-ource and/or cause of continuous drainage until rcmoied surgicalh or extruded 
spontaneously, When first seen it was thought that the drainage was urine 
instead of pus To what structure the large silk suture was previoush attached 
e "o enn onh surmise The patient w is told that it was around the 
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PERSISTENT LUMBAR SINUS DUE TO FOREIGN BODY 

ROBERT W McKAY a ad LAWRENCE K BOGGS* 

From Charlotte Memorial Hospital, Charlotte, N C 

We occasionally observe the use of suture matenal in kidney surgery that is 
not absorbable The following case we believe illustrates this principle It is a 
well known and widely accepted principle of urologic surgery that absorbable 
sutuie matenal is to be used during any opeiative piocedure whenever the urinary 
tract is opened Recently we observed an interesting complication subsequent to 
a violation of this principle 


CASE REPORT 

J S , Chailotte Memonal Hospital No 186437, a 28-year-old white married 
woman, was admitted to Charlotte Memonal Hospital on June 5, 1956 for in 
vestigation of a draining sinus m the nght flank According to the patient’s state 
ment, 8 months pnor to this admission she had had a stone removed from her 
nght kidney and she was told that in conjunction with this operation a string 
was tied around hei kidney and hooked to a rib 

Postopeiatively, drainage was intermittent The wound w'ould heal, only to 
break dowm and dram a moderate amount of purulent matenal She elected to 
come to Charlotte Memonal Hospital Physical examination was unremarkable 
except foi a small opening in the middle of the nght lumbai scar which exuded 
pus on piessure Laboratory reports included a normal hemogram, urinalysis (a 
feu r pus cells per high power field), a noimal blood urea nitrogen and a negative 
VDRL Intravenous pyelography demonstrated piompt function bilaterally, 
with a malrotation of the right kidney assumed to be postoperative change 
Retrogiade studies venfied this and showed a dilated, tortuous ureter on the 
nght All films showed clearly two notches in the eleventh nb (fig 1) ant * in n ° 
film was any extravasation of dye outside the urinary tract noted Culture an 
sensitivity studies of the drainage grew r B pyocyaneus wluch was insensitive to 
all antibiotics tested including furadantm and chloromycetin 

The wound was explored At operation a probe could be easily passed from e 
ostium of the sinus cephalad to the border of the eleventh nb Following >e 
injection of the sinus tract with methylene blue, the roof of the tract was mci 
and in the tract lay a large silk suture This was followed into the depths oftJ5 
sinus and w r as found to be looped around tw o notches on the eleventh nb e 
sinus tiact w r as dissected out in its entirety The nb with the osteomyelitis P° rtl ® 
was resected and the wound packed with iodoform gauze The wound dran^ 
for a few days but closed nicely She was given albamycm 250 mg 11 d an 
w r ound lmgated with polymyxin 

Accepted for publication January 11, 1957 , 

* John Hartford Foundation Fellow in Urology, Charlotte Memonal Hospital 
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Fig 1 Xoto notching in eleientli nb cnused bi silk suture 



1 


Fig 2 Rejected portion of rib with suture fitting in area of osteormehtis 


DlbCUSblO'N 

Silk or cotton as a sutuie material certainly has no place below the skm m 
urologie or any other surgery that necessitates drainage from a potentially in¬ 
fected field Suture material will act as a foreign body nidus and wall be the 
source and/or cause of continuous drainage until removed surgically or extruded 
spontaneously When first seen it was thought that the drainage was urine 
instead of pus To what structure the large silk suture was previously attached 
cside the nb w e can only surmise The patient w as told that it w as around the 
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kidney Perhaps the suture toie loose from the renal capsule, the tv o notches on 
the superior portion of the nb gave the clue that we were dealing with osteo¬ 
myelitis of the 11b The kidney functions well on intravenous pyelography Fol¬ 
lowing discharge from the hospital the wound has remained healed without, pain 

SUMMAKY 

In the case just reported, apparently a large silk suture was used to perform 
a nephropexy following a pyelohthotomy by anchoring the kidney to the eleventh 
nb The results were notching of the nb and osteomyelitis that caused a persistent 
sinus which was infected with B pyocyaneus The silk suture acted as a foreign 
body Treatment was dissection of the sinus tract, resection of the affected portion 
of the nb, removal of the silk suture and postoperative antibiotic orally and by 
irngation of the sinus tract 
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URETERAL ATRESLA PRODUCING GLANT HYDROURETER 

GREGORY S SLATER 

lour attention is called to the presence of a large abdominal mass, discoi ered 
m a 5-month-old infant, which pro\ ed to represent a giant h\ droureter 
A 5-month-old white, robust, actne male infant was examined 2 ueehs pnor 
to his admission to the hospital and found to hax e an oblong mass in a trans¬ 
verse position just abo\ e the left iliac crest that was palpated as approximately 3 
inches in length and 1 mch m diameter, it was firm and shghtlv moy able The 
pediatrician (Dr Harold Greenblatt) y\ho made this initial examination beliey ed 
that it represented a fecal mass m the sigmoid However, as enemas did not re¬ 
solve the mass the baby was admitted to the hospital for study 



V-- j -_ r, vN b p.vivuiVLviujpuuu in uitiuuer n , 

-logram shows compression of bladder to right b\ extrinsic mass Faint right PAelo- 
u ret ero gram also seen ^ 

Phj sical exannnation yy as entireh negatn e except for the abdominal mass 
Laboratory studies reyealed a normal hemogram negatn e urmaly sis, and a 
normal chest x-ray An excretory urogram (fig 1, A) shoved a normal function¬ 
ing nght kidnej and ureter No left kidney yyas yasuahzed A careful search 
nded to show any evidence of an ectopic kidney Cystographj (fig 1 ; B ) dis¬ 
closed an extrinsic mass compressing the bladder to the nght In the belief that 
a cy stoscopy and retrograde stud} would be of help, this v as attempted on two 
occasions the first time, using the Butterfield infant cy stoscope F15, and the 
second time, using the McCarthj infant eystoscope Fll Despite a meatotomy 
an instrument could not be passed through the prostatie urethra due to the sharp 
angulation in this area \t this juncture, it yy ns the opinion that we were dealing 
Accepted for publicntion Inmnn 2 1957 
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urinary tract 
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with a Wilms’ tumor m an ectopic (or nephroptotic) left kidney An exploratory 
operation was planned 

Operation A left lower quadrant transverse mcision was made, giving access 
to the left retropentoneum as well as the intrapentoneal contents Through this 
incision, it was soon apparent that the tumor which had been palpated pre- 
operatively, was a large, firm, smooth surface retroperitoneal cystic mass meas¬ 
uring 8-10 inches by 21 mches The peritoneum was adherent to the wall of this 
mass and was dissected from it with difficulty Further exploration disclosed the 
true nature of this lesion (figs 2 and 3) It was found to be attached to the bladder 
distally by a 2 mch solid fibrous cord Cephalad, it narrowed to a small patent 
tube, which in turn was attached to a small atrophic cystic renal mass 

DISCUSSION 

The ureter is derived from the lower end of the mesonephnc duct as a tiny 
budlike outgrowth This occurs at the fifth week of fetal development Later in 
fetal growth, the kidney ascends and the former budhke outgrowth, attached to 
the renal mass, forms the renal pelvis and ureter It is felt that m this instance 
the earlj budhke outgrowth (metanephnc diverticulum) never became patent 
at its origin, that the functioning kidney excreted unne into the blind-ending 
ureter and caused the giant hydroureter found at surgery Subsequently, this proc¬ 
ess also produced a secondary, atrophic, nonfunctioning left kidney 

SUMMARI 

A case of ureteral atresia producing a giant hydroureter in a 5-month-old 
infant is presented Aside from bemg unusual this case serves as a reminder that 
abdominal masses m children very often arise from urinary tract disease 

73 Cedar St , New Britain, Conn 
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with a Wilms’ turn nr m an ectopic (or nephroptotic) left kidney An exploratory 
operation was planned 

Operation A left lower quadrant transverse incision was made, giving access 
to the left retropentoneum as v ell as the mtrapentoneal contents Through this 
incision, it was soon apparent that the tumor which had been palpated pre- 
operatively, was a large, firm, smooth surface retroperitoneal cystic mass meas¬ 
uring 8-10 inches by mches The peritoneum n as adherent to the w all of this 
mass and was dissected from it with difficulty Further exploration disclosed the 
true nature of this lesion (figs 2 and 3) It was found to be attached to the bladder 
distally by a 2 mch sohd fibrous cord Cephalad, it narrowed to a small patent 
tube, which m turn was attached to a small atrophic cystic renal mass 

DISCUSSION 

The ureter is derived from the lover end of the mesonephric duct as a tiny 
budlike outgrowth This occurs at the fifth week of fetal development Later m 
fetal growth, the kidney ascends and the former budlike outgrowth, attached to 
the renal mass, forms the renal pelvis and ureter It is felt that m this instance 
the early budlike outgrowth (metanephnc diverticulum) never became patent 
at its origin, that the functioning kidne}' excreted unne into the blind-ending 
ureter and caused the giant hydroureter found at surgery Subsequently, this proc¬ 
ess also produced a secondary, atrophic, nonfunctioning left kidney 

SUMMARY 

A case of ureteral atresia producing a giant hydroureter m a 5-month-old 
infant is presented Aside from bemg unusual this case serves as a reminder that 
abdominal masses m children veiy often arise from urinary tract disease 

73 Cedar St , New Britain, Conn 
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with a Wilms ’ tumor in an ectopic (or nephroptotic) left kidney An exploratory 
operation was planned 

Operation A left lower quadrant transi erse incision was made, giving access 
to the left retropentoneum as well as the mtrapentoneal contents Through this 
incision, it was soon apparent that the tumor which had been palpated pre- 
operatively, was a large, firm, smooth surface retroperitoneal cystic mass meas¬ 
uring 8-10 inches by 21 mches The peritoneum was adherent to the wall of this 
mass and was dissected from it with difficulty Further exploration disclosed the 
true nature of thi s lesion (figs 2 and 3) It was found to be attached to the bladder 
distally b\ a 2 mch sohd fibrous cord Cephalad, it narrowed to a small patent 
tube, which m turn was attached to a small atrophic ci stic renal mass 

DISCUSSION 

The ureter is derived from the lower end of the mesonephric duct as a tiny 
budlike outgrowth This occurs at the fifth week of fetal de\ elopment Later in 
fetal growth, the kidnev ascends and the former budlike outgrowth, attached to 
the renal mass, forms the renal pelvis and ureter It is felt that m this instance 
the earb budhke outgrowth (metanephnc diverticulum) never became patent 
at its ongm, that the functioning kidney excreted unne into the blind-ending 
ureter and caused the giant hydroureter found at surgery Subsequently, this proc¬ 
ess also produced a secondary, atrophic, nonfunctionmg left kidney 

SUMMARY 

A case of ureteral atresia producing a giant hi droureter m a 5-month-old 
infant is presented Aside from bemg unusual this case serves as a reminder that 
abdominal masses in children verv often arise from unnari tract disease 
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URETERAL REGENERATION VI DELAYED URINARY FLOW 
IN THE HEALING OF UNSPLINTED URETERAL DEFECTS 


FRANK H IN MAN, JR and RUDOLF OPPENHEIMER 

From the Department of Surgery-Urology , University of California School of Medicine, San 

Francisco, Calif 


The details of the healing processes in experimental ureteral defects are 
gradually bemg uncovered Fibrous closure of the defect is dominant m repair, 
but new smooth muscle is formed to restore normal architecture to the ureteral 
wall 1 2 Unne flow delays heahng and markedly mcreases the fibrous reaction 
of the surrounding connective tissue 3 Finally, apposition of the ureteral defect 
to the unyielding psoas fascia prevents early closure and so promotes grossly ab 
normal heahng 4 

Inadequate primary epithclization is the factor uniformly associated with 
defective heahng m these various experiments If new epithelium cannot be laid 
down immediately m tubular form, abnormal smooth muscle is formed, so that 
repair is either incomplete (fistula, double lumma), or imperfect (sacculations, 
strictures, massive fibrosis, bone formation) 

Since urinary flow through the fresh defect, with consequent local extra¬ 
vasation, adversely affected heahng, we wished to determine if temporary unnary 
diversion would modify this delaying effect Such “diversion” is accomplished ex¬ 
perimentally by temporary proximal ureteral obstruction, since actual diversion 
by ureterostomy or nephrostomy m the dog introduces infection Diversion 
might reduce local tissue reaction, as epithehzation should be complete and 
the area watertight before release of the obstruction 

Experiments were also designed to compare these “temporary” cases with 
defects allowed to heal aftei permanent proximal obstruction of the ureter 
Johanson 5 has shown for the urethra, that contraction and stricture are reduced 
if unnary flow is permitted during heahng He feels this to be an hydraulic 
action The urethra and ureter, however, are structurally quite different but 
hydrauhe effects could play a role m ureteral repair Experiments were made 
to test this possibility 


Supported by the Christine Breon Fund for Medical Research _ 

Read at annual meeting, American College of Surgeons, San Francisco, October o-i . 
1966 

1 Oppenheimer, Rudolf and Hinman, Frank Jr Ureteral regeneration I Contracture 
hyperplasia of smooth muscle J Urol , 74 476--184, 1956 r 

1 Hinman, Frank Jr and Oppenheimer, Rudolf Smooth muscle regeneration in r ®P a \„g_ 
experimental ureteral defects II The significance of the double lumen J Urol, 7o 

1 Oppenheimer, Rudolf and Hinman, Frank Jr Ureteral regeneration III Effect of un 
nary flow m the absence of splint Surg , Gjnec & Obst, 103 416-422, 1966 
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EXPERIMEXTAL PROCEDURES 

Nineteen mongrel dogs were subjected to a muscle-splitting, extrapentoneal 
exposure of the upper third of the nght ureter by a technique previously described 3 
In 15 animals , a defect was created by excising 50 per cent of the circumference 
of the ureter for a distance of 1 5 cm , in partial imitation of the defect found 
after simple longitudinal incision of a ureteral stricture (such as would clinically 
be treated by intubated ureterotomy) In all instances, a loop of polyethylene 
tubing was placed proximally to occlude the ureter (fig 1) for one week To 
simplify release of the obstruction, a method was devised (fig 1, .4) which allowed 
release of the wire holding the tubing through a simple subcutaneous incision 

A 

Cross sechion 
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In other animals, for comparison, polyethylene tubing w as tied in a simple loop 
about the ureter (fig 1, B), this however leqiures a transabdominal incision for 
release No drams were used In 7 instances the compressed ureter was not 
damaged, while m 8 cases the uietei became occluded permanently Those 
animals with permanently occluded ureteis served as controls 
The constricting band m 12 animals was released aftei one week In 3 animals 
the obstruction was left 3 to 4 times longer to try to compare the effects of long 
continued “diversion”, but this comparison w r as abandoned when permanent 
obstruction resulted m each instance 

Results The animals were autopsied aftei varying periods and placed in 2 
groups those with continued urinary flow (senes A) and those with complete 
obstruction (senes B) Those with continued flow then are the experimental 


Table 1 Temporary i ureteral obstruction 


Dog No 

Duration 

Mucosal Regeneration 
(0 to 4+) 

% Regeneration 

Smooth Muscle 

68 

ic€ eks 

3 

=*= i 

0 

192 

4 

i , 

0 

288 

4 

3+ 

0 

241 

4 

3+ 

20 

132 

6 

4+ 

40 

59 

8 1 

4+ 

100 


(No 114 was miscut) 



JB 


T 







Fig 2 4 dog 192,4 weeks after temporarj unnan, diversion Lumen lies open, with mucosa 
growing out (X) over granulation tissue (All photomicrographs X 23 ) 

“ g dog 59, S weeks after temporal diversion Normal lumen surrounded b\ the original 
smooth muscle and an appreciable segment of new muscle (\) 
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senes, and those obstructed make up a control group A third group (senes C), 
which also serves as a control, is made up of those animals m which the unnary 
flow was not obstructed at all and in addition the ureter was fastened open 
against the pentoneum 

Senes A When the flow of unne through the experimental defect is prei ented 
for 7 (or S) days (table 1), ureteral regeneration at first is slow Complete epi- 
thehzation (contrary to the obsen ations on splinted defects b\ other n orkers) 



oJr£ou,h?\l l ° T :wka( ' fr —' divert,on Unu-ualh marked smooth mu-cle 
pletc Seie^UoToKm^h^lX"* d, ' e "’ 0n N ° rn " 1 w„h almost com- 
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may not occur for 3 or 4 weeks Once the epithelial lining has been laid down, 
however, regrowth of muscle is reasonably orderly 

The ureter after 4 weeks of regeneration (fig 2, A), has an open lumen with 


Table 2 Permanent ureteral obstruction 


Dog No 

Duration 

Mucosal Regeneration 

(0 to 4+) 

% Regeneration, 
Smooth Muscle 


weeks 



117 

4 

3+ 

95 

172 

4 

3+ 

0 

107 

7 

4+ 

100 

41 

7 

4+ 

95 

79 

8 

3+ 

95 

116 

9 

4+ 

20 

185 

12 

4+ 

95 


(No 156 omitted, damaged m experiment ) 


Table 3 Free urinary flow 


Dog No 

Duration 

% Regeneration 
Smooth Muscle 

Fibrous Reaction 
(0 to 4+) 

31 

weeks 

6 

70 

4+ 

173 

8 

50 

4+ 

162 

9 

20 

3+ 

132 

12 

20 

3+ 
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the mucosa, growing arouud the maigius No visible attempt at muscle giou th 
has been made, ostensibly because epithehzntion is delayed After 8 weeks 
(fig 2, B), the lumen is reconstituted neatly and new muscle can clearly be seen 
bridging the defect 

Senes B Absence of urinary flow through the defect (table 2) favorably 
affects the pattern of healing Mucosal regeneration goes ahead more evenly and 
rapidly, so that after 4 weeks it was virtually complete Similarly, even in these 
early specimens, muscle regeneration is progressing rapidly, with little hin¬ 
drance from fibrous tissue In one specimen, actual overgrowth of smooth muscle 
is seen (fig 3, A) the significance of such hyperplasia is not understood 

Figure 3, B shows almost complete reconstitution with httle scarring although 
only 4 weeks had elapsed since operation Later specmiens are similar with one 
exception (dog 116) m which bone was laid down beneath the new mucosa 
Muscle is absent m that area 

Senes C If unnary flow is permitted uninterruptedly (as previously reported*), 
smooth muscle repair is retarded even as long as 12 weeks after operation (table 
3) While these results are not directly comparable to those in animals in which 
the ureteral walls w ere partially excised rather than held open, they do show that 
in the presence of continuous unnary flow, fibrous reaction is intense and com¬ 
pletion of the repair by ingrowth of smooth muscle is delayed and inhibited 

(fig 4) 

In summary of the results of these 3 series of experiments if unnary flow* is 
preiented for a week, the epithelium has a chance to seal the defect When 
unnary flow is resumed, muscular regrowth is then not particularly deianged 
If permanent obstruction to urinary flow is obtained, reconstitution is ei en more 
rapid and orderly If unnary flow is not diverted at all, epithehzation is de¬ 
layed, fibrous reaction great, and smooth muscle regrowth inhibited 

DISCUSSION 

The data mdicate that the flow of unne delays healing of the ureteral defect 
The effect is greatest if flow is continuous and less if the passage of unne is 
delayed one week Bealmg is best if no flow at all is permitted 

Inspection of these findings shows items of significance Ureteral epitheh¬ 
zation m unsphnted defects is found not to be solid m one week, leakage and 
delaj ed heahng occur even if unnan flow is dn erted for this period The findings 
of other workers with splintered defects is at lanance, since their work shows 
that epithehzation is complete even at a week Tins may be evidence that the 
splint guides the epithelium to earlier closure 

The second implication of these experiments is that mo\ ement and exeicise 
of the healing defect are of less importance to good heahng than freedom from 
pressure, irritation and extrai asation Tins differs from the conclusions of 
Johanson* that ummn flow assures an adequate urethral lumen after the strip 
uretlivoplnstx of Denis Brownie Intermittent flow in the urethra under the rel- 
atueh high pressure which occurs on urination is important in maintaining the 
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lumen, the constant, weak peristaltic flow down the ureter merely causes extra¬ 
vasation which impairs the formation of a proper lumen 
A similar contrast is m the work of Lary and Scheibe 6 who studied healing 
of the common bile duct after reanastomosis These workers noted an incidence 
of stricture of 40 per cent if the long end of the T-tube splint were kept open, 
but had no strictures if the end was occluded so that normal biliary flow was 
not interrupted In them experiments, a tight closure was achieved, so that 
extravasation did not occur These results then cannot be directly compared with 
the open ureteral defects under consideration If the ureteral epithelium were 
restored by the time urinary flow was resumed, a similar dilating action might 
be noted However, on release of the obstruction m our experiments repair was 
not watertight and extravasation was possible 

SUMMARY AND CONCLUSIONS 

Excision of half the ureteral circumference was done on 15 dogs Seven of 
these had temporary urinary “diversion” and 8 had permanent proximal ureteral 
occlusion Free urinary flow was permitted m 4 dogs with open ureterotomies 
Permanent diversion allows early epithehzation and reformation of the 
ureteral lumen, with consequent adequate smooth muscle regeneration 

Temporary diversion allows better healing than does free urinary flow, but 
does not prevent some leakage with resultant abnormal heahng 

Urinary flow delays primary epithehzation, retarding muscle regrowth and 
resulting in imperfect ureteral repair 

• Lary B G and Scheibe, J R The effect of rubber tubing on tho healing of common 
duct anastomosis Surg , 32 789, 1952 
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LEIOMYOMA OF THE BLADDER CASE REPORT 
W G SHULTZ 

Leionn onias small in size are frequent findings throughout the bod' in ate^ 
where smooth muscle is normally found Such tumors of sufficient proportions 
to produce symptoms and require surgical intervention are seemingly rare as far 
as can be learned from the literature 

The first case report of leiorm oma of the prostate was made in 1876 bv Le- 
bee 1 The patient, aged 76, gave a history of inability to unnate, he died of 
pneumonia Xecrops' showed a tumor arising from the middle lobe of the pros¬ 
tate that was found to be made up of smooth muscle and was designated as a 
mvoma of the prostate 

The second ease was reported in 1924 bv DamskP also as a myoma and also 
as ar isin g from the prostate a large tumor weighing ISO grams, but the patient 
had no urinary symptoms to indicate prostatism 

Bugbee* reported his first case m 1926 and m June 194S Alclntvre 4 renewed 
the literature and reported the twenn -second case Carson 5 m 1950 disc or ered 
two more cases in the literature and reported one which brought the total to 25 
Carson first saw his case m Not ember 1948 I first saw the patient whose case 
is herewith reported in February 1949 and operated upon him m March 1949 
Therefore I am reporting the twentr-snrth case unless I hare missed others 

CASE REPORT 

Air G H L , aged 74, was first seen bv me February 20, 1949 m consultation 
with Dr Frank T Hogeland m the Cananea Copper Company Hospital, Cann- 
nea, Sonora, Mexico The patient’s major complaints were difficulty of locomo¬ 
tion, breathing and finding a place for his food His only unnarv complaint was 
frequency A glance at figure 1 readily explains that symptom He had no diffi¬ 
cult' m starting the stream, which was of good size and force Xo residual urine 
was present 

The patient had noticed a tumor mass m his Ion er abdomen sometime previ¬ 
ous to 1941 when he reported to doctors in Del Rio, Texas where a ' as hgation 
was done b\ the then famous Bnnklev organization On July 3 ,1943 he consulted 
a surgeon in El Paso, Texas (the patient was then aged 66) who found in the 
loner abdomen a mass which extended abo\e the pubis to the umbilicus and 
noted also that the umbilicus was discolored and 'em tender The bladder func¬ 
tioned well and no residual urine was present The prostate was large, soft and 
apparenth connected in some degree with the tumor mass on the right, probably 
at the upper pole At cystoscopy when the bladder was entered, the instrument 

Accepted for publication Januan 21, 1057 
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thick walled reins were present and no pomt could be found from which to excise a 
piece for examination The umbilicus with attached blood x essels from the tu¬ 
mor was kept for this purpose The peritoneum was resutured and round su¬ 
tured over tumor 

Pathological report The gross specimen consisted of an umbilicus, with a 
small fragment of the surrounding skm It measured 7 by 2 cm Attached to the 
deep surface was a very vascular mass of fibrofatty tissue Thin walled blood 
vessels were numerous and large The tissue was firmly adherent to the peri¬ 
toneal surface immediatelv underneath the umbilicus It was rather soft in 
consistency throughout 

^Microscopic study rexealed that the tissue adherent to the umbilicus x\as 
composed of dense connectixe tissue, fatty tissue, and manx blood x essels of 
moderate size Connective tissue spaces contained focal collections of lympho¬ 
cytes and plasma cells Xo structures resembling tumor tissue were nsible m the 
section studied Diagnosis Fibrofatty tissue from peritoneal cavitv 

The patient had an unex emtful convalescence and was sent to his home xnth 
a tentative diagnosis of inoperable carcinoma and hopeless prognosis 

The tumor mass grew slowlv and the patient gradually became more uncom¬ 
fortable chiefly due to encroachment of the mass upon the abdominal organs 
He became discouraged because he had not died and xnshed to hax e an effort 
made to relieve his uncomfortable condition ex'en at the nsk of death which he 
was warned might follow an attempt to remove the enormous mass Dr Hogeland 
felt that the growth was not cancerous and it was my opimon, after examination, 
that the mass was an adenoma or myoma The patient refused to come to Tuc¬ 
son for operation and I agreed to operate upon him m Cannnea with Drs Hoge¬ 
land and Gonzalez assisting 

Operation (March 20, 1949) Under ether anesthesia, the enormous tumor 
shown in figure 1 was removed When we got down mto the bonv pelxns the 
mass was tightly wedged, segmental removal had to be resorted to and at 
least 1000 cc serous fluid was lost from the tumor (It probably amounted 
to more but we were not aware that we were going to encounter it and the mass 
was ruptured before measuring dexnees could be obtained ) A considerable 
amount of hemorrhage was encountered and the patient received blood through¬ 
out the procedure When the base of the mass was removed, it xxas found that a 
small tear had occurred at the base of the bladder, on the right side at the pomt 
where it could be expected to join the prostate gland The patient’s condition 
was such that I did not take tune to make the examination required to prox e 
whether the mass came from the wall of the bladder or the prostate itself A 
Folej catheter was placed through the urethra mto the bladder before closure of 
the tear m the x eacal wall and the abdominal incision closed m the standard 
manner 

The patient succumbed approximate!! S hours following surgerv 

The gross specimen (fig 1, B) weighed 3 5 kilograms without the fluid which 
it contained Each segment of the specimen, although it had been remoxed 
segmentallx, xxas fitted back into the position it formerlx occupied and sutured 



148 


W G SHULTZ 


m position for the purpose of the photograph The pathologist’s report on three 
segments taken from different parts of the growth follows 

The gross specimen presented foi biopsy weighed 16 5 gm and was presented 
as three, formahn-fixed, inegularly-shaped, rubbeiy masses of tissue which were 
fibious m texture, sections levealed the piesence of an occasional, irregularly- 
shaped small cavity which did not appear to possess an epithelial lining but was 
filled with serous fluid 

Routine paraffin sections were stained with (a) hematoxylin and eosin, and 
(b) according to the Van Gieson technique The tissue was not richly vascular 
but contamed rather numerous scattered blood vessels winch possessed walls of 
capillary thinness An abundant hyaline matm. had scattered in its spindle 
shaped cells, the majority of winch resembled those of histiocytes Also scattered 
m this matiix were fairly numeious and widely distributed cells winch appeared 
as plasma cells but were occassionally swollen so that they resembled Russell 
bodies No mitotic figuies were seen In certain regions, about the margins of the 
cavities, the tissue showed marked karyolysis, there was hquefactive necrosis 
wnthout associated leukocytic infiltration With the Van Gieson stain, the matrix 
presented a yell ow r -tmted background with wavy, delicate collagenous fibers 
w r hich ran m all directions, the picture simulating that of oidinaiy degenerating 
uterine “fibroid ” Diagnosis Degenerating large leiomyoma, presumably of pros¬ 
tate gland (fig 2) 

Comment Inasmuch as this observei has nevei before encountered a leio¬ 
myoma of the prostate gland appioachmg this size, sections and “wet tissue 
wall be subnutted to Dr R A Moore, professor of pathology, Washington 
University School of Medicine Signed Ralph H Fuller, M D , pathologist 
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Pathology report from Dr R, A Moore, professor of pathology, Washington 
Um\ ersity 

“I concur in your diagnosis of presumably a leiomyoma of the prostate Much 
is undergoing degenerative change This type of degenerative change occurs m 
both the prostate and in hypertrophied prostate, and when extremely cellular, 
takes on some of the appearances of sarcoma However, experience has shown 
that this is not a malignant tumor Leiomyomas of the prostate of the size you 
report (4 kilograms) are unusual, but I know of no reason why this tumor should 
not occasionally be seen of large size As you already know, it is my own opinion 
that leiomyoma of the prostate is only one of the variations of the basic diagno¬ 
sis, nodular hyperplasia In some instances, it is composed largely of glands, m 
some exclusive of stroma, and in most is both ” 

SUMMA.RT 

Irradiation therapy certainly should have been tried m this case, m the earlier 
stages at least The patient would not leave his home town, and deep v-raj 
therapy was not available there 

A case of what I believe can be termed an enormous leiomyoma, probablj of 
the bladder, possibly of prostatie origin, is herewith presented No symptoms of 
urinary obstruction were piesenfc 

Therefore, it is my opinion that the tumor arose from the right w all of the 
bladder at a point near the prostate 

1010 North Country Club, Tucson, Am 
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SENILE URETHRITIS IN WOMEN 

VERNON H YOUNGBLOOD, EDWIN M TOMLIN and JOSEPH B DAVIS 

Frgm the Surgical Service (Urology), the Cabarrus Memorial Hospital, Concord, N C, and 
the Medical Department, Eaton Laboratories, Norwich, h( F 

Senile urethritis in women is an atrophic lesion of the urethra due to a 
deficiency of endogenous ovarian hormone and manifested by irritative symptoms 
of the lowei urinary tract We could find no direct reference to this condition in 
the periodical medical literature, although it is mentioned occasionally in text¬ 
books However, urologists for years have recognized senile changes in the 
female urethra and have used various types of replacement therapy 
Youngblood 1 has shown previously that chrome nonspecific urethritis m women 
is a common finding, and that it responds well to treatment with furaern urethral 
suppositories * Similarly favorable results were later reported by Gomberg 5 and 
more recently by a number of other clinicians 3 6 

'' From 1951 to 1954, one of us (V H Y ) treated all cases of urethritis in women 
with furacin urethral suppositories Analysis of some 1,200 case records revealed 
that premenopausal women almost invariably were improved, but a high per¬ 
centage of postmenopausal women -were not Furacin urethral suppositories, 
with added 0 1 mg diethylstilbestrol each, were then tned in 25 postmenopausal 
women who had previously been treated without success All subjective and^, 
objective symptoms were promptly relieved This led to the present investigation 


SIGNS AND SYMPTOMS 

The subjective symptoms of senile urethritis do not differ from those of other 
inflammatory conditions of the lower urinary tract except that a large proportion 
of patients have dyspareuma, as is also common in nonspecific urethritis 
/Urethritis is piobably the mam cause of dyspareuma 1 

On examination, the vagina may or may not show senile vaginitis Eversion of 
the urethral mucosa at the meatus is almost pathognomonic, but must be dif¬ 
ferentiated from prolapse and caruncle Endoscopy reveals that the urethral 
mucosa is atrophic, inelastic, hyperemic, and bleeds easily There are no specific 
characteristics of senile urethritis, endoscopically it is almost indistinguishable 
from nonspecific urethritis 


Accepted for publication February 19, 1957 , . j 

* Furacin urethral suppositories contain 0 2 per cent furacin (Eaton Laboratories n 
of mtrofurazone N F ) and 2 per cent diperodon HCI (a topical anesthetic in voter so 
buss) 

1 Youngblood, Y H Nitrofurazone in the treatment of nonspecific urethritis in women 
J Urol , 70 926-929, 1953 , 

1 Gomberg, D The use of furacin urethral suppositories in chronic granular urec 
Proceedings North Central Sec A U A , Detroit, Mich , 1954, pp 24-25 ,n- 

3 Tudor, J M Chronic posterior urethritis in the female J Tenn M Assoc , ’ 

i Hughes, J , Coppndge, W M and Roberts, L C Office management of urinary tract 
infections North Carolina M J , 17 320-325, 1956 ,, irnnish 

5 Ingclman Sundberg, A , in discussion on Haglund, V MirbedalbehnndliDg a 
urethnt hos kvmna, Nord med , 66 994, 1956 , f n f cc 

8 Flocks, R H and Ifadesky, M D The medical management of unnarj tr 
tions Med Clin N Amer , 40 1545-1553, 1956 
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CLINICAL MATERIAL AND RESULTS 

From February 1955 through August 1956, the senior author treated 329 new 
f ema le patients with urethritis Their ages ranged from 1 to 102 \ ears, the average ( 
age being 55 \ears Of these 329 women, 252 (76 per cent) were postmenopausal 
Eaton Laboratories supplied us with five different tvpes of urethral supposi¬ 
tories, designated only bv code letters so that their compositions were unknown 
All fii e types of suppositories had the identical suppository base Initially these 
five types were used m rotation 

All women with urethritis demonstrable by endoscopy were instructed how 
to insert suppositories and were given a supplv for self insertion twice dailv 
Sitz baths twice daily were also prescribed' To prevent retrograde cystitis fol- 
t lowing any min or trauma during self insertion, furadantm 50 mg t.i d per os 
was given. Ao such cases of c\ stitis developed' l After 1 or 2 weeks’ treatment, 
the ure thr a was dilated if endoscopic findings indicated it ’'Postmenopausal 
women were maintained on one or two suppositories a week thereafter, since 
senile urethritis was found to recur unless medication was continued-' Patients 
were then seen at intervals of 2 or 3 months 

Suppositories A and C were soon discarded m the senile urethritis group Type 
A showed excellent results in nonspecific urethntis of premenopausal women, 
but no results in the postmenopausal group of patients This suppository proved 
to be the standard furacin urethral suppository Type C produced no improve¬ 
ment in either group This was a blank control 
Type B suppositories produced objective benefit, but were uncomfortable 
for the patient to use, and their use was abandoned after treatment of about 
20 patients These contained 0 1 mg diethvlstilbestrol without either anesthetic 
or antibacterial agents 

Excellent results were obtamed m postmenopausal women with types D and 
E Tvpe D suppositories were used m 112 patients with senile urethritis and 
improi ement was noted m all This tvpe also brought some improi ement in 
patients with nonspecific urethritis, but such improvement was much less definite 
than m the senile urethritis Tvpe D contained 0 1 mg diethi Istilbestrol 
and a topical anesthetic agent, 2 per cent diperodon HC1, m water-dispersible 
base identical with that used m furacin urethral suppositories 
Tvpe E suppositories were employed in 120 cases of senile urethntis All of 
these patients shoe, ed more rapid improi ement than those treated with tvpe D, 
although the degree of improvement could not be measured objectu elv Treat¬ 
ment of nonspecific urethntis with these suppositones brought results similar to 
those previoush reported 1 ; with furacin urethral suppositones, but the rate of 
epithehzation appeared more rapid Tvpe E Mas the standard furacm urethral 
suppositon , containing in addition 0 1 mg of diethi Istilbestrol 
1 In eien patient Math senile urethntis, treatment Math estrogen-contaming 
suppositones na^ followed b\ improi ement as demonstrated b\ disappearance 
1 of endoscopic signs of urethral untation, disappearance of senile lagimf]* 
diminution in <nze of bladder neck polvps uhen present, and an increased 
cln-ticit\ of the urethra a« obsened on mounding «ome patients required addi- 
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tional treatment for such conditions as caruncle, bladder neck contracture, 
cystocele, etc , but 91 per cent were relieved with suppository treatment alone 
Furacin urethral suppositories with diethylstilbestrol proved effective m both 
chrome nonspecific and senile urethritis m women ^Urethral insertion of the 
suppositories containing estrogen was sufficient to reheve associated senile 
vaginitis, m most cases They were also found effective m several cases of juvenile 
vulvovaginitis, a condition which also responds to the standard furacin urethral 
suppositories as previously reported by Carroll 7 and Lang 8 Some cases of 
urethritis m men, and proctitis, also responded well ^ 

The histologic changes of senile urethritis are now being studied by use of 
Papanicolaou’s stains of exfoliated cells of the urethral mucosa Preliminary 
results show that in the first 12 cases so studied, a healthy stratified squamous 
epithelium regularly replaced the atrophic urethral epithelium after 2 weeks’ 
topical therapy with furacin and diethylstilbestrol This parallels the well 
known effect of estrogens in the senile vagina A complete report of this study is 
in preparation 


SUMMARY 

Of 329 new cases of female urethritis, 76 per cent were postmenopausal, indi¬ 
cating that most of such cases may be due to deficiency of endogenous ovarian 
hormones Fuiacin urethral suppositories generally gave good results in pre¬ 
menopausal women only In semle urethritis, excellent results were obtained 
with the same suppositories containing in addition 0 1 mg diethylstilbestrol A 
preliminary study with Papanicolaou smears of exfoliated urethral cells showed 
progressive histologic change during treatment Nonspecific urethritis likewise 
improved during treatment with suppositories containing both furacin and 
diethylstilbestrol 

7 Carroll, G Chronic urinarj infections in infants and children Pediat Chn N Anier , 
pp 781-791 (Aug ) 1966 

8 Lang, W R Pediatric vaginitis New Eng J Med , 263 1163-1160, 1956 
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PRIMARY PRIAPISM A NEW TREATMENT 

H STEPHEN BRODY, PHILIP A LAHR and V> ELLIAM A CARROLL 

From the Subdepartment of brology, Unuersily of California School of Medicine, 

San Francisco, Calif 

Primary priapism is defined as a sustained, painful pathological erection un¬ 
accompanied by sexual desire and involving only the corpora cat emosa 1 2 
Priapism has occurred in a multitude of conditions winch hnt e been discussed 
elsewhere 1 3 s 

Best and Taj lor 9 described the phenomenon of erection as an mcrease in blood 
volume in the corpora secondary to \ asodilation of the internal pudendal artery 
with contraction of the lm oluntaiy muscle at the \ enous-sinusoid-capiUaiy level 
There is evidence that an artenot enous anastomosis also exists which opens to 
mcrease the blood flow into erectile tissue Wiggers 10 believes that erection is due 
not to ini oluntaiy muscle contraction but rather to the mechanical leverage 
action of the suspensoiy ligaments attached to the posterior portion of the 
ca\ ernous bodies Regardless of the exact mechanism of erection, McKay and 
Colston 11 hat e noted in pnapism the presence of a thick sludge of unclotted blood 
m the sinusoids of the corpora ca\ emosa 
Treatment is taned as m anj sjmdrome whose pathological mechanism is 
poorlj understood The use of sedation, anesthesia of all types, hypnosis, and 
estrogen administration have met with almost unnersal failure McKaj and 
Colston 11 report successful treatment of pnapism with aspiration and ungations 
of the corpora cavernosa with saline The treatment is often complicated bj r 
infection, and recurrence of pnapism is frequent 
In the case reported here, we utilized a new technique not previously desenbed 
in the literature The procedure consists of heparinization of the patient for 4 
days, follow ed bj forcible massage of the perns under general anesthesia We are 
gratified bj the immediate reduction of erection and subsequent absence of pain 
and surgical complication Unfortunatelj, the patient is still impotent It is our 
hope that earlier forcible emptying of the corpora will a\ oid this complication 


CASE REPORT 


J S , a 40-j ear-old mamed Puerto Rican man, was admitted to San Francisco 
Hospital on Februarj 1956, complaining of painful erection of 5 dn\ s’ duration 
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The patient was in good health until 5 days prior to admission when he noted 
the gradual onset of painful erection The patient ordinarily engaged in three to 
five copulations per week He denied any abnormal prolongation of erection On 
the day prior to the onset of priapism he had had sexual intercourse twice 
On ex am i n ation, tempeiature was 98 6F and blood pressure 150/84 The pa¬ 
tient, a well developed man, complained of pain in the perns if he moved or if the 
bed clothes touched the organ The perns was in severe rigid erection without 
denation and palpation revealed exquisite pam in the bulb The color of the 
skin was unremarkable and the glans was not involved The prostate vas 
normal Neurological examination was within normal limits 

Hemogram and urinalysis were normal The blood serology was negative 
Nonprotein mtrogen was 27 mg pei cent Two traumatic spinal punctures re¬ 
vealed a cerebral spmal protein of 99 and 83 mg per cent 

Ethyl chloride spray, spinal anesthesia and sedation were not effective in 
reducing the priapism Ten days after admission, the patient was given heparin 
sodium 50 mg intramuscularly every 6 hours for 4 days On the fourth day, he 
was taken to the operatmg room and given a general anesthetic The corpora 
cavernosa were forcibly massaged from the glans to the bulb, using the thumb 
and forefingers of both hands This proceduie took about ten minutes Im¬ 
mediately after the stripping, the perns became blue and senu-flaccid Thereafter, 
vandase 5000 u was given uitiamuscularly 4 times a day for 4 days For the next 
10 days, the perns was edematous and semi-flaccid, but pamless The patient had 
no difficulty in micturition at any time and his postoperative course was afebrile 
At the time of his discharge, the perns was practically flaccid and was normal m 
appearance 

At exa min ation 2 months later the penis appeared normal but the corpora were 
firm The patient was impotent One-year followup showed persistence of im- 
potency 

SUMMARY 

A case of primary priapism treated with a new technique is presented The 
patient was relieved without surgical intervention 
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CONGENITAL ABSENCE OF THE PENIS CASE REPORT 
JURGEN' R HALLER, LEROY B SCHUMAKER a\d TERRAXCE D FURXEbS 

A review of the hterature shows that absence of the perns is a rare congenital 
abnormahtt The purpose of this paper is to add one case to the 1 went \ -one 
confirmed prenoush reported cases 

Embr\ ologicalh the absence of the penis and urethra apparently is failure of 
the genital tubercle to form or its failure to form a phallus and the anterior 
urethra The absence of the proximal urethra is due to the absence or failure of 
de\ elopment of the vesicourethral milage and the urogenital sinus (Arey) 

A communication between the bladder and the rectum or the anus, found in 
many cases, is due to persistence of the cloacal passage and failure of the uro¬ 
genital sinus to reach the cloacal membrane 


Table 1 


1 

Imminger 

1S53 

11 

Feller and Sternberg 

193S 

2 

Nelaton 

1854 

12 

Ruhstinat and Hasterlik 

1939 

3 

Goeschler 

1S59 

13 

McCrea 

1942 

4 

Collier 

1SS9 

14 

Lai 

1943 

0 

Rouber 

1890 

15 

Gillies (2 cases) 

194S 

6 

Mathews 

1893 

17 

Bolasquide 

1950 

7 

Earns 

1S9S 

IS 

Campbell (2 cases) 

1951 

S 

Magid 

1929 

20 

Bernardinelh 

1953 

9 

Pnesel 

1931 

21 

Stoll 

1954 

10 

Drurj and Schwarzell 

1935 





More than one-fourth of the patients listed m table 1 died within a fewhours after 
delnery Thej all had severe coexisting anomalies which were not compatible 
with life In three cases the bladder ended blindh In another the prostatic 
urethra terminated m an obliterating membrane which was connected to the wall 
of the rectum Four presented atresia of the rectum and the anus or the anus onh 
More than three-fourths of all cases showed coexisting anomahes, such as hi - 
drocele, atresia of ureters, hi droureters, hi dronephrosis, absence of the prostate 
gland, peine deformities, atelectasis of lungs, hepatomegah and malformation 
and atresia of the colon, rectum and anus The scrotum was present m all cases 
The condition must be differentiated from “hidden” or “concealed” penis, 
pseudohermnphrodism, rudimentarj perns and seiere hypospadias 
The following is the ti\ enti -second authenticated case in the hterature 

C\SE REPORT 

On September 15, 1955, a 34-t ear-old white granda 3, para 2 female in 
strong labor was admitted to the dein en floor of Merci Hospital 

Examination indicated fetal distress evidenced bj meconium stain, ammotic 
fluid and a fetal heart rate of 90 per minute between paim Under ether anes- 
\cceptcd for publication Januan 21 1057 
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Fig 2 


thesia, with forceps, the patient delivered a 7 pound, 11 ounce living nm e 
placenta was gieemsh discolored when expelled The infant was lethargic a 
responded pooily to artificial respiration and oxygen He was transferre 


nursery and placed in an incubator . m 

On physical examination complete absence of the penis uas noted e 

and raphe were well formed Both testicles weie descended and of norma 
(fig 1) No uiethral orifice could be detected The chest was full of rales eqp ^ 
tions remained short and gaspy Liquid mecomum stools and pea-sized mass 
meconium and mucus were expelled at intervals from the lectum 0 unr 
excieted from the anus at any tune After 73/1 hours the infant became cyan , 
respirations irregular, and the patient finally expired Surgery w as not a 
because of the extremely poor condition of the infant , rinnec i 

Autopsy report The kidneys showed fetal lobulations The ™P SU ^ p P 
easily The ureters communicated normally with the bladder The bla 
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elongated, not distended, contained no unne and ended blindly Besides agenesis 
of the penis and the urethra there was a congenital megacolon, hypertropin of 
the nght \ entncle of the heart, hepatomegaly, and partial congenital atelectasis 
of both lungs 

Microscopic examination The bladder was remo\ ed as one block together 
with its surrounding tissues Serial sections of the bladder did not. reyeal a 
urethral orifice The mucosal side of the bladder presented a wrinkled condition 
which was compatible with the gross obsen ation that the bladder was not dis¬ 
tended Transitional epithelium could be identified (fig 2, .4 and B) The em- 
bnomc kidney showed imperfect formation of the tubules, the glomeruli were 
not mature, the tubules der oid of unne (fig 2, C) 

SUMMARI 

The evidence and history of congemtal absence of the perns are discussed 
briefly 

One case of congemtal absence of the perns is presented which is confirmed by- 
autopsy and histological examination 

2833 Cleveland Ave N TT, Canton 3, Ohio 
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PARATESTICULAR INTERSTITIAL CELL TUMOR 
IN A BOY AGED ELEVEN 

WILLIAM A BARRETT 

Interstitial cell tumois in children produce little men much before their time 
Because of the precocious genital development and premature secondary sex 
characteristics associated with unusual muscular development, these children 
arouse great concern of their parents and an unusual interest in the profession 

A tumor that is not m the testis is not truly testicular but, composed of cells 
characteristically found m the testicle, and, hong adjacent to that organ, it can be 
called a paiatesticulai interstitial cell tumor Since all of the tumors except the 
one reported by Tedeschi and Burke were within the testes, our finding of a 
paratesticular interstitial cell tumor in a boy 1134 years old seemed worth 
recoiding 

Friedman and Moore have said that testicular tumors make up only 0 5 to 2 0 
pei cent of all cancers in the male and this specific interstitial cell tumor con¬ 
stitutes only one per cent of this small group Lewis, m a senes of 922 cases 
found rune instances of interstitial cell tumor They have been reported with 
greater fiequency in the past 14 years but only a total of about 56 cases have been 
authenticated or accepted by the majonty of investigators and about six other 
cases mentioned by the various reporters Of this total, sixteen (table 1) were 
found m children before the age of puberty Six were definitely malignant 
(Gharpuie, de Josselin de Jong, Masson, Masson and Sencert, Nation, Ed¬ 
mondson and Hammack) and all of these in adults, in one of w'hich metastases 
appeared 9 years after removal of the primary tumor and 10 years after its orig¬ 
inal discovery Each case in which metastases developed was fatal Three cases 
reported were bilateral (Flynn and Severance, Garvey and Daniel, Staubitz, 
Oberkircher and Bhck) 


HISTORICAL 

Leydig m 1850 first described the interstitial cells of the testes and Waldeyer 
m 1872 directed attention to tumois derived from the interstitial cells Most 
waters have generally accepted the case reported by Sacehi m 1895 as the first 
authentic interstitial cell tumor of the testis reported 

An extensive revision of the literature has been earned out by many and some 
cases have been questioned by vanous writers (Huffman, Jemenn, Mehcow, 
Robinson, Ivers and Rainsford) Several reported seemed to have been eliminated 
on the basis of being simple hypertrophy of the interstitial tissue or tumors un¬ 
related to these cells Those which are generally accepted to date total 39 adults 
and 16 children with six additional adult cases being considered possibilities 
The case herewith presented bnngs these totals to 39 and 17 respectively 
(table 1) This is only the second such tumor, however, to be found outside of the 
testis 

Read at annual meeting, Northeastern Section of American Urological Association, 
Late Placid, N Y , September 9, 1955 

Accepted for publication Januarj 21, 1957 
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Table 1 Interstitial cell tumors in children 
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CASE REPORT 


^ B W , aged lljd a ears, a white bo\, vas first examined on Xo\ ember 18 
1952 He had been referred b\ the school phtsician indireeth because of his 
unusual de\ elopment and because “he had three testes ” At age four, the parents 
had noticed enlargement of the perns and growth of pubic hair At 4 y 2 a ears 
there was considerable increase in his weight with what appeared to be edema 
tous tissue and this was diagnosed at the Children’s Hospital as having been due 
to a ladnej condition He was said to hat e had a set ere “cold” just previous to 
the beginning of these unusual dei elopments at age four The perns gradually 
increased to adult size, his voice became deep and resonant and his muscular 
de\ elopment was rapid At the facial hair became quite prominent as did th 
hair on the rest of his bod} At mne he began to shat e and, for one \ ear prior to 
examination, had been shaving twice each da} Frequent erections had b 
noted and repeated emissions of seminal fluid vere admitted 6611 

For 2 vears previous to tlus examination, the patient had noted a swelhno- 
the left scrotal sac vhicli was “about the size of a walnut ” but un S m 

“■ tU °'° r " h,Ch ,h0 -'*»»' Ph-cm"°C B h” 

hr e- ,iira -' ’ ■ ,nd pw ■> “His 
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opment exceeds that of his yeais and he has a deimatitis resembling adolescent 
acne ” There v,as also a slight increase m pubic and axillary hair X-rays showed 
a “bone age of 6 years” and a “lathei small sella turcica ” At that time the 
sei um protein was 7 8 mg , serum albumin 5 7 mg and serum globulin 2 0 mg 
17-Ketosteroids had not been determined 



Fig 1 Note adult proportions i 


is of an 11 j ear old box’s physique changed by 1 “ t . ers l' 1 i 
cell tumor Face is that of a man, muscular development that of a man, length ot 
than that of torso, hair growth of pubis and legs that of an adult, as are also extern t 
tnlin 


Exa min ation showed the boy to have the general appearance of one approx 
imately twenty years of age (fig 1) but his height was 61% inches and the weig 
129% pounds The head and face were those of an adult noth a very heavy ac 
beard and considerable evidence of acne which had been present for quite a w u e 
(fig 2) His muscular development was that of an adult Chest and shou ers 
were wel 1 developed and a moderate amount of black hair covered his c ies , 
arms, and legs The pubic hair was black and that of an adult male in distribution 
and amount The perns nas of adult size measuring 9 0 cm and partially turgi 
when first examined Both testes \xere normally placed, measuied 2 0 by 1 5 c |" 
and of average consistency The epididymides appealed normal In the left scro 
sac, lyung about 1 5 cm from the testis and slightly above it, n as an ovoid mass 
measuring about 4 by r 3 cm v hich v as solid and neither fixed nor tender t 
not seem to be attached to the cord and no adenopathy' nas palpable m m 
inguinal areas The prostate and senunal x esicles x\ ere slightly larger than norma 
for this age and approximately that of a young adult 


PARATESTICULAR INTERSTITIAL CELL TUMOR 


161 



The routine laboraton studies xxere normal Unne was clear, had a specific 
gra-ntv of 1 022, a pH of 5 0 no albumin and no sugar An occasional epithelial 
cell and tiro to three white blood cells were found per high powered field The 
blood picture showed 4 6 million red blood cells 90 per cent (14 0 gm ) hemo¬ 
globin S,S00 white blood cells, 66 per cent neutrophils, 1 per cent eosmophils 
30 per cent lvmphocvtes and 3 per cent monocytes The nonprotem nitrogen was 
30 mg per 100 cc and blood sugar 92 mg per 100 cc 
An mtrax enous urogram was taken immediateh after the miection of presacral 
oxigen and indicated normal function of both kidnevs which were in normal 
positions Xo abnormal excursion was found The calvces and pelvis on each <ude 
were well visualized normal in contour and not retentixe The retroperitoneal 
oxvgen well dehneated both kidnexs and adrenals and did not suggest the pres¬ 
ence of tumor in or displacing these organs ^ ^ 

•V stereoscopic examination of the sella turcica showed no enlargement no 
evidence of demineralization of the posterior chnoids and no evidence of ero’sion 
of the floor X-raxs of the xxnsts and ankles showed the epiphxse* for the distal 
end of the radu and ulnae to be almost closed The epiphx seal lines m the nroxunal 
end of the first metacarpal bones could not be identified This placed the 1 
age at approximate!! sLxteen x ears none 


Tn entx -four hour unne specimens sent to the laboraton for 17-keto*tern„l 
examination* pnor to operation xxere lost andnopreoDeratixerWo,™ , 
obtained (Tedesohi and Burke) Preoperatn e determination xx as 


\t operation an ox oid diaped, dark, firm tumor mass was found within tL i r 

tunica xaginah* testi* completelx separate from the testu =1 m , the left 

The blood mpplx to thu mas* xxas ent.relx «pal 2l f 1 ' ab °' eit 
supplied the te*ti- and epidid\-nns Thex xxere normal hT* ” thlm that " hlcb 
con^tcncx for t.m age md diowed no a'reas of induratmn or tunTo^^thm 
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The report of the pathologist, Dr Richard McManus, was as follows “The 
specimen (fig 3) consisted of a thinly encapsulated, glistening, smooth, red, ovoid 
mass measuring 4 2 by 2 6 by 1 8 cm The cut surface was dark red, of uniform 
appearance throughout and tended to bulge slightly Microscopically (fig 4), 
the tumor was composed of large polyhedral cells with abundant eosinophilic, 
finely vacuolated cytoplasm and centrally located round or oval nuclei One or 
two definite dark nucleoli were usually found These cells were arranged in the 
form of trabecular cords and strands with fibrous septa between them No mitoses 
were seen Many cells were heavily pigmented with brown pigment There was 
penetration of the tumor cells into the capsule but no blood vessel invasion was 
seen ” A section w r as specially stained with Sudan to show the lipoid content 
(Huggms and Pazoa, Mayers) and granules, and another with malachite green 
to illustrate the strands of fibrous tissue 



Fig 3 Excised tumor smooth, red. ovoid and measured 4 2 bj 2 6 b) 1 S cm 
dark red, of uniform appearance and tended to bulge slightIj 
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Fig 4 Microscopic section shows large pohhedral cells with abundant eosm 
finelj vacuolated cytoplasm and centraJlj located round or oval nuclei One or t^o de 
nucleoli are usually found No mitoses are seen Manj cells heavilj colored with or 
pigment 
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The patient has been obsen ed and follow ed every three to sl\ months since 
operation His general appearance is unchanged and there is little change m his 
measurements The height approximately three years after operation is 5 feet, 
2 inches and his w eight approximately one hundred and forty pounds The acne 
of the face is almost entirely gone and his beard is somewhat lighter He now- 
shaves every day or two The hair of the body is unchanged and the size of the 
perns is the same as before There is some increase in the size of the right testis 
but the left testis appears to be approximately the same size as when operation 
was performed On April 11, 1955, the 17-ketosteroid determination was 19 2 mg 
for 24 hours, and now 9 4 mg per cent 


DISCUSSION' 


The youngest case recorded of this type was 2 years of age (Frazer) and the 
oldest 82 years with the greatest incidence in children between 4 and 6 3 7 ears, in 
adults, betw een 30 and 45 e ears Those cases w Inch seem to have begun after 
puberty are charaetenzed piimanly by the presence of a tumor mass m the testis 
No constant changes in then secondary sex characteristics have been noted and 
in only three instances were the presence of gynecomastia noted (Hunt and Budd 
Mayers, Melicow) and one in a child aged eight (Huffman, Nation, Edmondson 
and Hammack) Melicow has reminded us that “gynecomastia occurs under a 
variety of conditions and is not pathognomonic of any one particular endocrine 
dyscrasia ” Three cases were accidently found at autopsy (Bonser and Hawksley, 
Lopis, Bothwell and Swendlow) w ith no genital changes other than the size of the 
tumor mass m the testis In thiee instances (Chevassu, Jemenn, Price) the tumor 
developed in an undescended testis 

When these tumors dec eloped before puberty attention was usually directed 

toward them because of the endocrine changes resulting in 1) macrogenitosomia 

which occurred in eeery one of the seventeen reported cases, 2) gynecomastia 

which occurred in onlv one (Huffman), 3) the growth of hair on chin, chest, axilla 

and pubic areas, and 4) the deepemng of the voice When these changes have 

been present oeer a considerable penod of time, there were also 5) an acne of the 

face, G) heaey muscular deeelopment, and, 7) closure of the epiphyseal lines 

Following operation, sec eral authors hac e reported almost a complete recession 

of seconder) sex characteristics, approximately one-third noted only slight amount 

of change and the mnjontc be far report no change whatsoecer The extent of 

recession of these changes postoperaticelj would seem to be dependent upon the 

age at which the tumor began to develop and the number of jears its hormonal 

secretions had been permitted to exert their effects upon the other tissues 

Interstitial cells are said to be numerous in the fetus and decrease again'durum 

adult life o.de to reappear again as semhte sc ts ln and the seminiferous tubules 

atropliv This last increase, hoccecer, is beheeed to be relatice 

I raser sacs the interstitial cells hrst appear m a 19 5 embrao “probable as a 

result of the trins format.on of mcsenchemal cells (Max,mow 1947) ” In the lair 

half of gest it.on thee decre we relat.celc m number Arec sacs that « tJ , 

bed of meson, he me m which the tubules of the testis ] 1P nro .„ S<?neral 

me lesus ne, organizes into the 
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connective tissue framew ork of the organ Thus, each lobule of the testis, con 
taming the three or four seminiferous tubules derived from a primitive testis cord 
becomes isolated by portions In one direction, these septula converge to the 
mediastinum testis (enclosing the rete tubules), in the opposite (peripheral) 
direction they extend to the encapsulating tunica albuginea Certain cells of the 
mesenchymal stroma transform into large, pale elements which lie m the un 
specialized connective tissue between the seminiferous tubules and hence are 
designated interstitial cells They are very abundant in the fourth month and 
again increase in number after puberty ” Warren says “the presence of inter 
stitial cells around the body and tail of the epididymis and along the artenes 
intimately associated with the nerves near the mediastinum testis (corpus 
highmon) has been demonstrated by Altman, Masson and Sen cert, and Maximow 
and Bloom ” These anatomical observations would seem to explain why it is 
possible to find interstitial tumors outside of the testis proper The case of 
Tedeschi and Burke was the first such case to be reported 

The neutral fat determination in these cells closely paralleled the staining 
properties with Sudan dye and these “are considered useful aids in the classifies 
tions of this category of tumors Seminomas are said to have a low fat content, 
whereas tubular adenomas from Sertoli cells and interstitial cell tumors have a 
high fat content ” 

According to Jemenn, “in the first state, the protoplasm is filled with high 
refiactile granules, a large part of which represents neutral fat or lipoids Numer¬ 
ous bi ow msh granules of varying size having properties of w aste pigment (hpo- 
fuchsin) are present Other inclusions are droplets of colloid-hhe substance, 
granules of an indefinable nature and peculiar, heavy staining rod-hke crystalloids 
with rounded or pointed ends known as Remke’s crystalloids ” Grabstald et al 
also described them Whether due to the omission of the Romanov sky stain or 
v hether it is a failure on the part of our later-day staining technique, the majority 
of cases reported fail to find the presence of Remke’s crystalloids Dixon and 
Moore in their monograph show a photomicrograph containing two alleged 
crystalloids betw een the cells 

It is the presence of lipoids w hich causes the characteristic color of interstitial 
cells, and hence, the coloi of these tumors Microscopically these tumors are 
unlike any other testicular neoplasm “The liver-like cells, with round to slightly 
ox r al nuclei and eccentric punctate nucleoli are v ithout a counterpart 

That the interstitial cells of Leydig produce the androgen excietion responsib e 
for the male characteristics such as enlargement of the penis, distribution of tne 
facial and body hair m the male pattern and deepening of the voice is genera j 
accepted The same testosterone also induces the enlargement of the prostate 
and seminal \ r esicles and promotes the secretory action of these organs It is a so 
a factor, directly or indirectly, m the closure of the epiphyseal lines with t e 
resultant stunting of grow th and, in these cases, the marked museu ai 
dei elopment 

Even though these changes which have occurred are in the transitional proces., 
the testis or testes, as in this case, in the absence of actn ation by f pitm no 
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gonadotrophins remain infantile As Silagy has said, “this situation constitutes 
sexual maturation of the incomplete vaneti ” 

The 17-ketosteroids of testicular origin are knoivn to be metabolites of andro¬ 
gen secretion by the interstitial cells but the urinary secretion of 17-ketosteroids 
is not dependent on the activity of the testes alone since the adrenal cortex is also 
an important source Since the alpha portion is thought to come from the inter¬ 
stitial cells and the beta from the activity of the adrenal cortex, the relative 
proportion of these tiro components must be determined It appears advisable, 
therefore, to examine the unne for the alpha and beta portions Some behei e the 
unnary excretion of estrogens is a more accurate and reliable indication of inter¬ 
stitial cell function than 17-ketosteroid determinations since the estrogens in 
males are mainly testicular in origin Staubitz et al say, “The adrenal cortex is 
presumed to be the sole source of dehj droisoandrosterone, one of the members 
of the beta fraction The change in the quantitative excretion of dehydroiso- 
androsterone and the resulting change in the beta fraction are therefore generally 
indie at n e of adrenal cortical malfunction " 

The case reported by Staubitz et al had a marked increase of 17-ketosteroids 
postoperatn elv with a gradual decline There was no satisfactory explanation 
for this phenomenon Masson and Venning’s case showed that “the 17-ketosteroid 
level ele\ ated fifty times abo\ e the normal mean in a 24-hour unne specmien 
Three determinations made in the presence of metastases one to two months 
before death were elei ated at 980, 1035 and 1040 milligrams per day These are 
the highest ever recorded including those of adrenal tumors The serum 17- 
ketosteroid level was 16 mg per cent ” See table 2 
Talbot et al have determined the normal excretion of 17-ketosteroids for 
normal and abnormal children They found no significant difference beta een boys 
and girls up to IS j ears of age, and also noted a gradual increase from the age of 
5 up to 12 when the excretion was 0 to 1 mg , until 18 years when it ranged from 
4 to 11 mg per day The average for adult women was 6 8 mg and for men 11 0 
mg “Children who hat e reached their twelfth birthdaj should excrete at least 
1 0 milligram of 17-ketosteroids daily ” See table 2 
The figures taken from Kemgsberg, Pearson and McGavack are indicated m 
table 2 which shoit s a normal of 9 4 in a male from 13 to 16 t ears of age (This 
case had 19 0 mg 30 months postoperatn eh ) They behei ed that the^ai erage 


Table 2 l~ hcloslcroids aicragc daily excretion* 


Children 
M de- adult 


oO— i O 1 n rt 

cmulo ulult j ® 

----- 0 3 
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vanes by not more than 2 mg from the mean In mew of the normal findings 
hsted m table 2 the case herewith presented should have daily excretions of 9 4 
mg according to his piesent age The repeated observations for almost 3 years 
have failed to indicate any additional reason to suspect that another tumor is 
present 

These cases apparently go on in a relatively normal manner, the great differ¬ 
ence, of course, bemg that they have matured prematurely Where the tumor has 
been lemoved in the early stages of the disease there appears to have been some 
regression of the secondary sex characteristics Reports on the bone development 
have not been made so it is not known whether additional growth has taken place 
in the cases leported Where the epiphyseal hnes have closed it is unlikely that 
additional growth will take place and this is likely to be so in this case which had 
gone for years before removal of the tumor Several authors have reported the 
siring of children by their patients prior to the finding of the tumoi but no report 
indicates the birth of children after the lemoval of the tumor Some of the younger 
ones who have had unilateral tumors should be leported upon later regarding 
the possibility of sterility of the opposite testis 

These tumors are most likely'’ to be confused with arrhenoblastoma, adrenal 
cortical rests and Sertoli cell tumors In all cases suspected of interstitial cell 
tumors the preoperative studies upon the excretion of estrogens, androgens, 17- 
ketosteroids, gonadotrophins, and such intermediary products as pregnandial 
should be carried out 


CONCLUSIONS 

A case of interstitial cell tumor found outside the testis is heiewith reported 
It is the second known case to have been found outside the testis and had been 
present for at least 7% years before removal Metastases, the only positive 
evidence of malignancy, have not yet developed 

Since this paper was presented, another case of bilateral interstitial cell tumor 
of the testicle has been reported by Doctors Rezek and Hardin in the Journal 
of Urology (vol 74, pp 628-635, November 1955) 

The author acknowledges his indebtedness to Drs E Clyde Krug and Richard 
McManus and Mr Jack Vetter for their aid m the study of this case 

504 Medical Arts Bldg , Pittsburgh IS, Pa 
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FEiHALE pseudoher^lvphroditism a case 
PRESENTING UXESEAL PROBLEMS 

JOHN' E GLEN' 

X a 24-year-old white married man was referred to the office on Juh 13, 
1951 with the complaint of tenderness in the right lower abdomen accentuated 
upon phj sical exertion and noticed for approximated one j ear He also noticed 
swelling of the right lower abdomen at a previous operatue site for approxi¬ 
mated °four months A low lumbar backache had been present for about two 
months, noticed mostly " hen resting and rebel ed on motion The patient stated 
that he had a congemtal penile defomuti and behei ed that his left testicle had 
been remoied at a previous operation He stated that the perns cun ed i entrall} 7 
on erection There w ere no unnan' complaints except an occasional burning on 
i oiding Xoctuna w as zero to one time and the patient i oided fii e to six times 
during the day There w as no historj of hematuria or passage of unnarj calculi 
The patient was found to be of small stature, weighing 128 pounds and ap¬ 
proximately 5 feet, 2 inches The beard was sparse, mostd on the chin There 
was yen httle hair present on the chest and about the mpples Examination of 
the abdomen disclosed a soft, tender, somewhat moyable mass, lateral to the 
nght rectus muscle and 5 cm aboy e the pubic svmphj sis A broad suprapubic 
nudtine scar was present A marked chordee with penoscrotal hypospadias was 
found There was no endeuce of abdominal hernias Rectal examination dis¬ 
closed a small, tender prostate gland Voided unne showed no sugar or albumin, 
3 to 5 white cells per high powered field were present and the pH was 5 5 There 
was not sufficient specimen for a specific gravity determination 
The patient was placed on mnndelaimne and was seen one week later At that 
time, the unne specimen showed only an occasional white cell and a specific 
gray itj of 1 020 The pH w as 7 5 and no sugar or albumin w as found 

In y lew of the pain and swelling complained of, the patient was hospitahzed 
with a tentatiye diagnosis of neoplasm of the remaining testicle which had been 
intra-abdominal for mam years The patient was admitted to the Ellis Hospi¬ 
tal, Schenectady, X \ on July 24, 1951, and the following day biopsy of the 
nght gonad was obtained At operation, an incision was made through the skin 
and subcutaneous tissue oierlving the area of swelling and tenderness A firm 
whitish organ was easily identified and appeared to be an oyarj There were 
M?yeral small cystic areas present contaimng clear and somewhat brownish 
bloody fluid Biop-nes were taken from three sites Hemostasis was easily ob¬ 
tained with fine atraumatic catgut sutures The skm was closed mth black silk 
Hitures The report of the biopsy showed ‘Channn tissue showing abundant 
stroma uid a few immature and maturing oia The capsule is quite thick Xo 
infl immatory or neoplastic change Other fragments show distinct follicle cy sts ” 
Vn additional laboratory study of 27-ketosteroids was undertaken and the re¬ 
port w t- ‘Rciened 1470cc unne for 24-hour specimen, 3 S mg 17-hetosteroids 

\rcrptc<] for publication J muary 11, 10oG 
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FEMALE PSEUDOHERMAPHRODITISM A CASE 
PRESENTING UNUSUAL PROBLEMS 

JOHN E GLEN' 

X ; a 24-\ ear-old white married man was referred to the office on July 13, 
1951 with the complaint of tenderness in the right lower abdomen accentuated 
upon pin sical exertion and noticed for approximately one a ear He also noticed 
swelling of the nght lower abdomen at a previous operatice site for approxi¬ 
mately four months A low lumbar backache had been present for about two 
mouths, noticed mosth when resting and rehei ed on motion The patient stated 
that he had a congenital pemle deformiti and behei ed that his left testicle had 
been remoi ed at a previous operation He stated that the perns cun ed i entrally 
on erection There were no unnatr complaints except an occasional burning on 
\ oiding Xoctuna was zero to one time and the patient a oided fixe to six times 
during the day There w as no luston of hematunn or passage of unnarv calculi 
The patient was found to be of small stature, weighing 12S pounds and ap¬ 
proximately 5 feet, 2 inches The beard was sparse, mosth on the chin There 
was xeri little hair present on the chest and about the nipples Examination of 
the abdomen disclosed a soft, tender, somewhat moxable mass, lateral to the 
nght rectus muscle and 5 cm aboi e the pubic sx mphy sis A broad suprapubic 
nudhne sear w as present A marked chordee with penoscrotal hypospadias xx as 
found There was no evidence of abdominal hernias Rectal examination dis¬ 
closed a small tender prostate gland Voided urme showed no sugar or albumin, 
3 to 5 w lute evils per high pow ered field w ere present and the pH w as 5 5 There 
w as not sufficient specimen for a specific graxitx determination 
The patient xx as placed on mandelannne and w as seen oue xx eek later At that 
time, the unne specimen showed onlx au occasional xxhite cell and a specific 
gravity of 1 020 The pH w as 7 5 and no sugar or albumin was found 

In view of the pain and swelling complained of, the patient was hospitalized 
with a tentative diagnosis of neoplasm of the remaining testicle xxhich had been 
mtm-abdonunal for manx rears The patient wis admitted to the Ellis Hospi¬ 
tal, Sehencctadx, X \ on Julx 24, 1951, and the following dax biopsx of the 
nght gonad was obtained M operation, an incision was made through the skin 
and subcutaneous tissue overhang the area of swelling and tenderness A firm 
w lntish organ xx as easilx identified and appeared to be an ox arx There w ere 
rexeral small cystic areas present containing clear and somewhat brownish 
blood\ fluid Biopsies were taken from three sites Hemostasis was easilx ob¬ 
tained with fine atraumatic catgut mtures The skin was dosed with black silk 
Mitures The report of the biopsx showed ‘Oxanan tissue showing abundant 
stroma md a few immature and maturing ox a The capsule is quite thick Xo 
nifi mimatorx or neoplastic change Other fragments show distinct follicle exsts ’ 
\n additionll Inboratorx studx of 17-kctosteroids was undertaken and the re¬ 
port w v ‘Rcteixed 1470 a unne for 24-hour specimen 3 S mg 17-keto«teroids 
Xeccincil for (niMic Uion J-imnn 11 1<>36 
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m 24 hours Normal foi men, 7-27 mg per 24 hours ” The routine laboratory 
studies were not remarkable 

The patient had an easy postoperative course and was discharged on July 29, 
1951 During the stay in the hospital the accompanying photographs (fig 1) 
were taken 

The patient was seen in the office over a period of 16 months He had no fur¬ 
ther complaints of pam oi tenderness About fourteen months after operation 
he became concerned about the inability of his wife to conceive He stated that 
he felt there was some loss of sexual desire, and intercourse was reduced from 
four or five times pei week, to once a week smce operation He stated that 
ejaculation occurred and consisted only of a few drops of fluid which he was 
unable to collect for examination He also stated that for approximately six 
months he noticed an increase m hair growth on his chest and about the nipples 
and shaved every one and a half to two days He also inquired as to the advisa¬ 
bility of surgery for correction of his genital deformity with straightening of the 
chordee and repair of the hypospadias The patient was not encouraged to have 
this done 

Past history Review of the past history of this patient disclosed three prei ious 
hospital admissions On the first occasion, the patient was admitted on Septem¬ 
ber 21, 1944 and discharged on September 28, 1944 The final diagnosis was 
bilateral abdominal ectopic testes and hypospadias The patient underwent 
right orchiopexy with fixation to the pubic symphysis The patient at operation 
was thought on palpation to have the internal organs of an apparently normal 
male but with extremely short spermatic cords The right testicle v. as delivered 
from the abdomen with considerable difficulty due to the shortening The tes¬ 
ticle was sutured to the periosteum of the symphysis with a chromic suture 
through the gubemaculum The postoperative course was uneventful 
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The patient was readmitted to the hospital for the second time on Not ember 
9, 1914 and discharged on Not ember 20, 1914 with a final diagnosis of pseudo¬ 
hermaphroditism At operation, the gonad, previously thought to be a left 
testicle and epididymis, u as found to be a tube and or arv This was removed 
and palpation of the area posterior to the bladder disclosed a firm enlargement 
\rhich was thought to be a probable rudimentary uterus The bladder u as dis¬ 
tended with water and a suprapubic cy stotomi was done The gonad, previously 
operated upon and considered to be a right testicle, was found on palpation to be 
fixed to the upper border of the pubic symphy sis The specimen submitted to 
the laboratory showed the following results 'Hiopsy left (testicle) (tissue?) 
Specimen consists of six pieces of gransh tissue which are identified as follows 
One piece, the largest, measures 3 5 by 3 by 1 5 cm It has a partially smooth 
outer surface and u hen sectioned closely simulates an or an in which there is a 
cortex containing small ct sts filled with clear fluid, one of these cy sts measures 
0 5 cm m diameter The medullan portion is grayish-white and fibrous and 
also contains a ci st 0 4 cm in diameter filled with brownish clot Another piece 
of tissue is 5 cm long and 0 G cm m diameter It is cvhndnc with outer smooth, 
gravish-brown surfaces At one end are structures suggesting fimbriae The 
other four pieces are nondescript grayish fragments with brownish blood clot 
attached and u Inch resemble otarian tissue Fallopian tube Early acute inflam¬ 
mation Numerous polynuclears on the serosa and surrounding blood vessels 
Oi an Small follicular c\ sts, otherwise normal Mam or a in cortex Fragments 
of oi annn tissue Normal ” 

The postoperatn e course i\ as again unei entful and the patient i\ as discharged 
m good condition with a cy stotomi tube in place 

He uas readmitted to the hospital for the third time on January 20, 1945 
and uas discharged Januan 22, 1945 with the same diagnosis of pseudoher¬ 
maphroditism A cistoscopy uas done under general anesthesia which disclosed 
a normal bladder Obsen ation of the posterior urethra was done to determine 
the presence of am abnormalities u Inch could not be found or located The 
cj stotomi tube uas remoied and the patient again discharged in good condi¬ 
tion 

Family hist on Turtherstudi of the family histon uas made and proied to 
be most interesting It uas found that this entire fannli had been studied from 
a genetic standpoint hi the late Dr Judson B Gilbert of Schenectady, New 
\ork and Dr Janies Hamilton of Long Island, New York and reported icr- 
balb at a meeting in Chicago Tins stud} , to the best of my knouledge, neier 
appeared in print The mother and father uere nine and uell, as uere seien 
children 1 hrec of the children presented obvious external genital abnormalities 
The other file uere normal females One member of this famili died during an 
exploraton laparotonn The cause of death u as not determined The onli com¬ 
mon factor found m this entire fannli appeared to be that of short stature 
In considering this ci«=e scieral ion important factore are brought to mind 
In the opinion of the unter it uould hardh seem justifiable to inform the 
patient of the ed iblisliment beiond doubt of the sex being that of a female 
k pitiont has hied lw- entire fife a male md is gunfulli emploied as a 
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chauffeur He has married and is apparently hving a satisfactory sexual life One 
of his great regrets, and that of his wife’s is their inability to pioduce children 
His wife has made seveial visits to a gynecologist because of the existing stenl 
ity problem After a time, the wife made it clear that she understood she would 
nevei become piegnant and vas apparently content to di op the entire matter 
The gynecologist who had icferred the patient originally was consulted and 
concurred with the writer that an explanation to the patient of his condition 
might well result m possible drastic action even to the point of self destruction 
He and the wntei also felt that such a disclosure might well lesult in the dis 
ruption of a marital relationship In addition, the opinion of three other urolo 
gists was obtained It was the feeling of all three that the inteiests of the patient 
might best be sei ved by not informing him of the findings It was not considered 
advisable to discuss this matter with the patient’s parents as they are quite aged 
and have a marked language barrier Consequently, at the time of the \\ riting 
of this papei, no attempt has been made to discuss the situation with either the 
patient or his parents 


CONCLUSION AND SUMMARY 

An interesting case history is presented in winch it has been found that a 
happy marriage is existing between a female pseudohermaphrodite and a normal 
female 

In view of the above findings, it vould seem that the disclosure of the details 
of this case to the patient w ould obviously be disasti ous to the lives of a couple 
who are enjoying a happy and normal marriage 

The author wishes to thank Di T Adinolfi and Miss Eilleen Doyle of Sche¬ 
nectady, New York for making the presentation of this case possible 

1044 Lexington Ave , Schenectady, N Y 
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THE NERVOUS SYSTEM AS RELATED TO FERTILITY 
AND STERILITY 


ROBERT S HOTCHKISS and JORGE TERMAKDEZ-LEAL* 
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A vast literature has accumulated wherein much information is compiled and 
correlated descnbmg the relationships between the male sex organs and the 
endoennes Likewise numerous descriptions are available relating the effects of 
nutrition, infections, and trauma, upon the -various segments of the male re- 
productvv e si stem It is well recognized that the proper function of the male 
genitalia is dependent upon an mtact and normal nervous svstem There ap¬ 
pears, however, to be a need for assembling the scattered information of the 
neurogemtal phvaologx to afford a clearer concept of the normal and abnormal 
behavior of the components of the male reproductii e system 

The knowledge of the neurogemtal function has been largelt accumulated by 
1) anatomical dissections, 2) experimental studies on laboratorv animals, par- 
ticularh the cat, 3) b\ observation of patients with lesions of the central nervous 
si stem and spinal cord, and 4) undesired consequences from surgical operations 
The fertihtv of the individual mav be adverselv affected by disorders of the 
nervous s\ stem either by 11 incapacity to perform the sexual act, or 2) direct 
alterations m the reproductrv e organ themseb es, or both The following schema 
mat assist clinical orientation bv outlining some of the neurological lesions that 
affect the male genitalia 

1 Congenital defects 

Example—Spun bifida 

2 Postinflammaton lesions 

Example—Tabes dorsalis 

3 Degeneratix e lesions 

Example—Parkinsonism 

4 Focal lesions 

a) Partial or complete cord injuries 

Example—Paraplegia 

b) Injurv to the lumbar and pelvic nerves 

Eample—Postsvmpathectomv 

5 P<v cho-exual aberrations 

Example—Tunctional impotence 

The capacit\ of man to consummate coitus lm ohes numerous nervous mech¬ 
anism- and patlmax = Excitation and the performance of the sexual act is an cx- 
tremeb complicated neurologic activate, in\olving the special sense organs, the 
brain the -pm il cord and the afferent and efferent nen e pathwav s to and from 





174 


R S HOTCHKISS AND J FERNANDEZ-LEAL 


the gemtaha The nervous anatomical variations in the human sympathetic 
systems and atypical airangements of paravertebral ganglia, with cross axones, 
have mtioduced a variety of responses that account for some inconsistencies of 
function With deference to these variations and lack of precise knowledge, and 
at the usk of over-simplification, it is of advantage to analyze the sex acts as 
having four components subject to neurologic domination These are 1) erection, 
2) emission, 3) ejaculation and 4) detumesenee 


1 ERECTION 


Erection may be provoked by 1) mtense sexual excitement m the higher 
centers, ot 2) by local stimulation of the glans perns, or 3) as a sacral reflex arc 
The tumefaction of the perns is accounted for by the distention of the three 
corpora with blood These cylindrical erectile masses are surrounded by fibrous 
tissue which m turn are encased by the perineal musculature Blood reaches the 
corpus by way of the internal pudendal arteries, and by a pair of dorsal artenes 
lying on the superior side of the penis The cavernous artery runs longitudinally 
m each corpus cavemosum furnishing blood to the irregulai vasculai erectile 
spaces interposed between artenes and the veins Upon dilatation of the artery 
the blood flows into the spaces in enormously increased amounts reaching pres¬ 
sures approximating that in the caiotid artery 1 The mechanism by which blood 
is partially tiapped in the erectile tissue is still m dispute The large veins are 
thought by some to have funnel-like valves which impede the return This may 
be associated by pressure against the tunica surrounding the corpora There is 
little, if any, cross arterial communication between the corpus as indicated by 
the observations of Henderson and ftoephe, who injected methylene blue into 
the artery supplying one corpus without seeing blue m the other corpus until a 
pressure of 200 mm of mercury was reached 2 These observers discredit the as¬ 
sumption that the perineal muscles surrounding the perns accounted for reten¬ 
tion of blood m the corpus by compression May and Hirtl have demonstrated 
that radiopaque contrast media injected into one corpus cavemosum will fill 
both corpora and visualize the efferent veins leavmg the penis s The accompany¬ 
ing cavernograms, taken by ourselves, illustrate this venous communication and 
venous system draining the blood into the pelvic vessels (fig 1) 

The control of the arterial venous action is supervised by nerve impulses 
(fig 2) Psychic stimulation will produce an erection but such will also take place 
purely as a result of a sacral reflex arc involving S-2, S-3, and S-4 Electric stim¬ 
ulation of S-l causes quick profusion of the penis in the cat 4 Excitation of S-2 
completes the erection and S-3 causes arterial dilatation and passive decrease 
m venous outflow These efferent impulses leave the spinal coid from the anterior 
division of S-2, S-3 and S-4 and course thiough the pelvic nerve (hence, it re- 


1 Fulton, J F A Textbook of Phjsiologj Philadelphia Y\ B Saunders Co , 1955, p 
1275 

“ 1 Henderson, V E and Roepke, M B Am J Phj siol , 106 441-448, 1933 
5 Mnj , F and Hirtl, H Urologjca Internat 1 120-134, 1955 
i Semans, J H and Lnngvrorth}, O R J Urol , 40 836-S46, 1938 



Fig 1 A aiitenor-postenor views of ca\ernogram injecting 20 cc of a radiopaque me- 
dium.withaNo 20 gage needle at pressure of 25 mm of mercurj B, nntenor-posterior view 
of cat ernogram 



Fig 2 Lateral view of cavcrnogram (same as fig 1, B) 


ceites it name nervus engans), and pudendal nertes The pelvic nerte carries 
parasympathetic impulses responsible for actn e dilatation of the artenes of the 
penis, while the pudendal nerve carries impulses which cause contraction of the 
bulbo- and ischiocavemosus muscles, thus decreasing the t enous outflow from 
the penis Sensor} receptors m the skm of the penis send afferent impulses ot er 
the pudendal nerte to complete the reflex arc 

Whereas it is evident that the nerte impulses leading to the erection are es- 
sentinlh parnsvmpathetic in ttpc, there are probabh elements of central or 
sympathetic control The latter is evidenced bt the fact that 57 per cent of pa¬ 
tients ttlio lm e had st mpathectonucs at let els as high as T-l or T-2 hat e loss 
of the potter of erection 5 V continuous flow of blood is necessarj to maintain 
the erection for it has been shown that mechanical constriction of the aorta 
produces flaciditt despite continued and strong electrical stinuil ition 4 

‘" lutclatt G tad ‘■'mUlixnpV It H Nea 1 ng f Med 245 121-130, 1951 
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2 EMISSION 

The special sense organs of the glans perns are activated by friction and send 
afferent impulses over the internal pudendal nerve to the spinal cord Efferent 
impulses then leave the upper lumbar segments (L-2, L-3) which travel over 
the lumbar rami communicantes and the hypogastnc nerves, through the hypo¬ 
gastric plexus to the piesacral nerve m the human The epididymides and the 
proximal vasa receive fibers from the hypogastnc plexus (sympathetic), whereas 
the distal portion of the vasa probably are innervated by fibers from the vesical 
plexus, containing fibers from both sympathetic and parasympathetic systems 
Therefoie, the musculature of the epididymides, vasa and prostate is largely con¬ 
trolled by the sympathetic system The smooth muscles contract under stimuli 
traveling through the above descubed pathways and the combined prostato- 
vesicular secretions flow into the postenor urethra producing the emission 
Learmouth stimulated the presacral nerve and observed these fluids pounng 
into the methra 6 Simeone denervated the ductus deferens and, although com¬ 
plete paralysis did not follow, tlieie was interference with peristalsis 7 Presacral 
neurectomy or bilateral lumbar sympathectomy to include L-l, L-2, L-3 causes 
loss of erection or ejaculation or both 8 

3 EJACULATION 

Ejaculation is thought to be purely a reflex action Emission of semen into 
the prostatic urethra is the tnggei-impulse which elicits afferent impulses by 
way of the pudendal nerve to S-2, S-3, and S-4 and letuin as efferent impulses 
to the perineal muscles Conti action of the bulbocavemosa, ischiocavernosa and 
othei pelvic and perineal muscles accounts for the expulsion of semen from the 
urethra The internal and external sphuictei play a part in the ejaculation, the 
explanation being that the internal sphmctei contracts by way of the sympa¬ 
thetic fibers preventing retrograde ejaculations, and the external sphincter, in¬ 
nervated by the fibers of the pudendal nene, opens to permit the semen to 
escape See figure 3 


4 DETUMESENCF 


The efflux of blood from the cavernous spaces in the penis is due to arterial 
constriction which clearly has its centei of mnei vation in the sympathetic system 
Detumesence follous the ejaculatoiy action Electric stimulation of the sjm- 
pathetic nene sends impulses via the hypogastnc and piesacral nenes to cause 
arterioconstriction and vasodilatation 

It is thus appreciated that the act of sexual excitement, erection, ejaculation 
and emission is a comphcated, sequential and co-ordinated action \ discordancy 
in any, or all, of these components is capable of partially or completed disrupt¬ 
ing the ability for normal consummation of coitus A variety of disabilities are 
appreciated by study of patients with cord lesions, lumbodorsal sympathec¬ 
tomies, and patients vho complain of impotence Erections maj be proioked 


« Learmonth J B Brain, 64 147, 1931 
7 Simeone, K A Am J Phrsiol , 103 5S2—591 , 19311 
« Detnknts G nnd Helfnch L S JAMA 117 20-21, 1941 
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Fig 3 Schematic representation showing the innervation of the reproductive svstem 


and coitus maj be performed without sensation and without ejaculation Semen 
nri} be deposited in the bladder and not escape from the urethra Premature 
ejaculation takes place without erection Talbot studied 200 paraplegics and 
divided them into three groups 9 Thirtv-snv per cent never had an erection since 
the onset of the cord lesion, 42 per cent experienced erection onlv with local 
stimuli, and in 21 per cent erections could be induced bv local or psv clue stimuli 
In summnrv 46 of 200 w ere able to hav e intercourse, but onlv 20 of 200 w ere able 
to achieve intromission and ejaculation 

Vttempts hav e been made with paraplegic patient s to incite emission and ejat il¬ 
lation bv electncal currents applied to the v enimontanum through insulated 
-minds The qunlitv of such seminal specimens is poor and the results discourag¬ 
ing Intrathecal injections of 0 2 to 0 a mg prostigmine in 1 1000 aqueous solu¬ 
tions injected it L-4 and L-5 are reported to be followed m 1 hour bv erection 
’T illicit 11 S J Urol 61 265-270,1010 

’"Horne, 11 t\ Jr , Pauli, D P and Muiiro, 1) New 1 ng J Med 239 05O-0G1, 104S 
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2 EMISSION 

The special sense organs of the glans penis are activated by fnction and send 
afferent impulses over the internal pudendal nerve to the spinal cord Efferent 
impulses then leave the upper lumbar segments (L-2, L-3) 'which travel over 
the lumbai rami communicantes and the hypogastric nerves, through the hypo¬ 
gastric plexus to the presacral nerve in the human The epididymides and the 
proximal vasa receive fibers from the hypogastric plexus (sympathetic), whereas 
the distal portion of the vasa probablv are innervated by fibers from the vesical 
plexus, containing fibers from both sympathetic and parasympathetic systems 
Therefore, the musculature of the epididymides, vasa and prostate is largely con¬ 
trolled by the sympathetic system The smooth muscles contract under stimuli 
traveling thiough the above described pathways and the combined prostato- 
vesicular secretions flow into the posterior urethra producing the emission 
Leamiouth stimulated the piesacral nerve and observed these fluids pouring 
into the urethra 6 Simeone denervated the ductus deferens and, although com¬ 
plete paralysis did not follow, there was interference with peristalsis 7 Presacral 
neurectomy or bilateral lumbar sympathectomy to include L-l, L-2, L-3 causes 
loss of erection or ejaculation or both 8 

3 EJACULATION 

Ejaculation is thought to be purely a reflex action Emission of semen into 
the piostatic urethra is the trigger-impulse which ehcits afferent impulses by 
way of the pudendal nerve to S-2, S-3, and S-4 and retuin as efferent impulses 
to the penneal muscles Contraction of the bulbocavernosa, ischiocavernosa and 
other pelvic and perineal muscles accounts for the expulsion of semen from the 
urethra The internal and external sphincter play a part m the ejaculation, the 
explanation being that the internal sphmctei contracts by way of the sympa¬ 
thetic fibers preventing letrograde ejaculations, and the external sphincter, in¬ 
nervated by the fibers of the pudendal nene, opens to permit the semen to 
escape See figure 3 


-1 DETUMESENCF 


The efflux of blood fiom the cavernous spaces in the perns is due to arterial 
constriction wduch clearly has its centei of innervation m the sympathetic system 
Detumesence follows the ejaculatory action Electnc stimulation of the sym¬ 
pathetic nerve sends impulses via the hypogastric and piesacral nerves to cause 
artenoconstnction and vasodilatation 

It is thus appreciated that the act of sexual excitement, erection, ejaculation 
and emission is a complicated, sequential and co-ordinated action A discoidancy 
m any, or all, of these components is capable of partially oi completely disi upt- 
mg the ability for normal consummation of coitus A vanety of disabilities are 
appreciated by studj r of patients with cord lesions, lumbodorsal sympathec¬ 
tomies, and patients who complain of impotence Elections may be provoked 


• Learmontb, 
1 Simeone, F 
» Detnknts, G 


J B Brain, 64 147, 1931 
A Am J Pin siol , 103 582-591,1933 
and Helfrieh, L S JAM A , 117 20-21, 1941 
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and coitus maj be performed without sensation and without ejaculation Semen 
maj be deposited in the bladder and not escape from the urethra Premature 
ejaculation takes place without erection Talbot studied 200 paraplegics and 
divided them into three groups s Thirtj-six per cent neter had an erection since 
the onset of the cord lesion, 42 per cent experienced erection onh with local 
stimuli, and in 21 per cent erections could be induced bj local or psi chic stimuli 
In summarv 40 of 200 were able to ha\ e intercourse, but onlv 20 of 200 were able 
to achieve intromission and ejaculation 

\ttempts hav c been made with paraplegic patients to incite emission and ejacu- 
lition bv electrical currents applied to the venunontanum through insulated 
sounds “ The quahtv of such seminal specimens is poor and the results discourag¬ 
ing Intrathecal injections of 0 2 to 0 o mg prostigmine m 1 1000 aqueous solu¬ 
tions injected at L-4 and L-5 are reported to be followed m 1 hour bv erection 
’ Talbot H S J Lrol 61 265-270, 1049 

10 Horne, H W Jr , Pauli, D P and Munro, D New Eng J Med , 239 959-%l, 1<HS 
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and ejaculation Guttman used semen so obtained for artificial insemination 
without results 11 Spira, however, recovered seminal specimens and succeeded in 
impregnating the wife of a totally mcapacitated man 12 Most of the specimens 
weie poor but on one occasion he reported securing semen with a cell count of 
two hundred million having 50 per cent motility 
The testes themselves suffer cytological damage as a consequence of injury 
to the nerve supply The testes are supplied by sympathetic fibers ansmg from 
indefinite levels in the cord, possibly at T-] 0 and T-ll or higher After synapse 
with the sympathetic chain ganglia these fibers pass to the renal ganglia and 
emerge as the spermatic nerves descending to the testes along the spermatic 
arteries 13 14 The speimatic nerves probably assist in the thermo-regulatory 
mechanism for they control the caliber of the arteries and possibly of the vems 
of the testicular vessels, thereby regulating blood flow and heat dispersion There 
is no evidence of a nerve supply to the epithelium of the tubules or the interstitial 
cells Destruction of this nerve has resulted, however, in atrophic changes m the 
germinal epithelium and hypertrophy of the interstitial tissue 16 

A number of investigators have secured testicular biopsies from men with 
partial and complete cord lesions 1617 All report that moderate to advanced de¬ 
terioration of spermatogenesis was found in the majority of paraplegic men Bors 
and his associates also studied, concomitantly, the circulating androgens, es¬ 
trogens, and pituitary hormones The 17-hetosteioids were elevated in 9 of 34 
patieuts In the same group estrogens were increased in 30 and the pituitary 
gonadotrophins were low m 25 patients 13 

A variety of factors must be considered to account for the disiuption of 
spermatogenesis in men with cord lesions Thermo-regularity control is altered 
by paralysis of the cremasteric reflex, loss of normal sweating of the scrotum 
and arterial dilatation of testicular vessels Depressant effects of excessive 
androgens and estrogens may be a factor inhibiting spermatogenesis Infection 
and nutritional deficiency are also unfavorable influences 

The future will doubtless provide numerous opportunities to revise many of 
the statements contained herein, as new observations and discovery revise our 
knowledge A prediction is ventured, however, that the importance of neuro¬ 
logical influence over the reproductive system will be emphasized, rather than 
minimized, m the years to come 


11 Guttman, L Fourth Neurologic Institutional Conference, vol 2, p 69, 1949 
»* Spira, R Lancet, 1 670-671, 1956 r , , 

u Rosenquist, R C , Bore, E , Engle, E T and Holliger, M D J Clin Endocrinol, 
10 3S1-397, 1950 

14 Kuntz, A J Comp Neurol , 85 33-44, 1946 

15 Kuntz, A Anat Rec , 17 203-219, 1919 T . „„ m, 

16 Klein, ]tf M , Fontaine, R , Davy, A and Frank, P Revue Neurologiquo, 36 501-503, 

Stemmermann, G N , Weiss, L , Auerbach, O and Friedman, M Am J Clm Path , 
20 24-34, 1950 
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THE EFFECT OF TESTOSTERONE ON THE AZOTEMIC PATIENT* 

J LESTER WILKEY, LLOYD J BARSON and LAYTON KESTf 

From the Departments of Urology, Cool County Hospital and the Columbus Hospital, 

Chicago, III 

The urologist is so frequently confronted with the problem of the azotemic 
patient that he constantly searches for a rational and effective solution We are 
presenting a preliminary report of the clinical and chemical results of androgen 
therapy for chronic uremia and acute exacerbations of patients m chrome uremia 

_both groups bemg of the nonobstructive type The rationale of this effective 

approach is presented We hope that other urologists may try and clinically 
evaluate this therapy 

Prevost and Dumas 1 first noted m 1821 that urea accumulates m the blood of 
an animal following the removal of both kidneys Subsequent to this, many of 
the clinical features of renal insufficiency were accurately traced to nitrogen re¬ 
tention Autopsy on uremic patients reveals many organic changes m the nervous 
system such as sclerosis of cerebral vessels, accumulation of urea m the cerebral 
cortex and edema of the brain 2 Well known is the almost universal symptom¬ 
atology of azotemia with its lethargy, headaches, weakness and respiratory and 
gastrointestinal symptoms These are the plague of the patient and physician 
We have attempted to take advantage of the anticatabohc properties of andro¬ 
gen to aid the damaged kidney to better compensate for its azotemic load 
Although we think of urenua as “nitrogen retention,” it may be more accurately 
described as renal decompensation That is, the kidneys are unable to handle the 
amount of nitrogen waste presented to them It is at this point that u e try to 
aid the patient with failing kidneys by enabling him to be m nitrogen balance 
by r reason of having less tissue breakdown As a result, his nitrogen mtake may¬ 
be less and his mtrogen excretion consequently smaller 

Recent experiments with ammo acids tagged with heavy hydrogen rei eal that 
ammo acids from protein intake go into a common pool 1 There is a continuous 
exchange between the ammo acids of this pool and those of the breakdown of 
tissue protein Therefore, by decreasing tissue breakdown, the nitrogenous excre¬ 
tory load to the damaged kidneys can also be decreased Addis 4 working with 
healthy medical students shoved that the blood urea nitrogen level was directly 
related to the protein mtake For example, a patient with chronic uremia andav- 


Read at annual meeting, North Central Section of American Urological Association 
Clc\ eland, Ohio, October 3-5, 1950 ’ 
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erage urea clearance of 6 cc per minute, who is excreting 2 cc urine per minute 
and i equirmg the excretion of 5 0 gm of ureamtrogenperday, would have a blood 
urea mtrogen of 58 mg per 100 cc 

Cures = g X V 

However, with the aid of the anticatabohc effect of androgen therapy this 
same patient may be able to achieve mtrogen equilibrium with the excretion of 
4 0 gm protein mtrogen per day and a subsequent reduction of his blood urea 
mtrogen to 46 mg per 100 cc This hormonal “crutch” may be the difference 
between marked azotemic symptoms and a clinically improved, satisfied patient 

Long acting testosterone (eyclopentylpropionate) in oil 50 mg intramuscularly 
daily was adnunisteied these patients, in conjunction with a low protein, high 
carbohydrate and high fat diet This therapy was used on 16 patients four with 
polycystic kidneys, seven with primary nephntides and five with malignant or 
benign nephrosclerosis Maintenance dose was 100 mg weekly 

It is our hope to present a complete and detailed progress report of all the 
patients treated by this regimen after at least a year of study In this preliminary 
report of a 6-month period, several lepresentative cases follow 

CASE REPORTS 

Case 1 Mi W H , aged 44, had had known bilateral polycystic disease for 10 
years He was admitted to the hospital May 23, 1956 because of hematuna The 
admission nonprotein mtrogen w as 57 5 ml and the creatinine 2 78 mg A daily 
dose of 50 mg of testosterone propionate was administered intramuscularly 
and the low protein, Ingh carbohydrate and high fat diet instituted Six days later 
the nonprotein mtrogen was 39 5 mg and the creatinine 2 15 mg Twelve days 
after admission, the urine became clear and the nonprotein nitrogen and creati¬ 
nine had stabilized at 39 5 mg and 1 75 mg respectively Since discharge the 
patient has been receiving 100 mg testosterone once -weekly and the blood chem¬ 
istry levels have remained essentially the same The patient states that he 
feels better than he has in years and has resumed his w ork and sports activities, 
including golf 

Case 2 Miss M M E , aged 33, had bilateral polycystic disease for 5 years 
Her mother and sister died of the disease During the past year she was hospital¬ 
ized 4 times because of nausea, vomiting and headaches accompanying marked 
episodes of azotemia The first 3 times, a response to andiogen therapy produced 
a decline m nonprotem nitrogen from levels above 170 mg to below 90 mg 
Finally on her last admission, the azotemia was accompanied by cardiac failure 
and she expired 

It is believed that andiogen therapj 7 made the patient more comfortable and 
able to work between the episodes of marked azotemia requiring hospitalization 

Case 3 Mr FAB, aged 36 years, was a known azotemic for 16 } 7 ears, the 
diagnosis was benign nephrosclerosis His blood pressure on admission to the 
hospital March 22, 1956 was 170/90 Urea clearance was 8 4 cc or 15 5 per cent 
The nonprotem mtrogen was 107 5 mg and the creatinine 5 7o mg Androgen 
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therapj was instituted After 8 days of 50 mg testosterone daily, the nonprotem 
nitrogen declined to 7G 5 mg and the creatinine to 3 15 mg Since discharge, 
maintenance therapy has been 100 mg weekly and the blood chemistry y alues 
hai e remained essentially the same There has been no decrease m the blood 
pressure At the present tune the patient is doing heavy labor in a section gang for 
the street car company and working e\ ery day 

Discussion 

In spite of the clinical effectiy eness of this therapy, w e had some hesitance 
because of the fear of aetn ating a latent carcinoma of the prostate m a man 
m the older age group Howeyer, m a well controlled clinical e\penment by 
miestigators, it was found that “there was no evidence that testosterone pro¬ 
pionate had initiated or actn ated latent carcinoma of the prostate ” 6 In ey al- 
uating therapy in women, the problem of imtoward masculinizing effect must 
be considered Androgen therapy was used m treating women with psychoses It 
w as found that neither young nor old w omen demonstrated virilizing changes 
from androgen therapy 6 Seieral women patients in our group experienced 
marked increase in their libido 


StWIMARl 


Utilization of the anticatabohc properties of androgen has been demonstrated 
in the azotemie patient Se\ end representatn e cases ha\ e been presented and 
the possible modes of action of androgen m uremia are suggested TVe present 
this onlj as a preliminary report A future detailed report is planned on the 
application of androgen therapy in the azotennc patients with urinary retention 
compared with patients who ha\e primary kidney disease This future report 
will also include blood ley el studies of sodium, potassium and calcium in an 
effort to follow then course dunng androgen therapy and ey aluate their possible 
role in a fay orable response 


30 X Michigan Are , Chicago , III 


* Lesser > Maurice \ , et al Effect of testosterone propionate on the prostate eland of 
patients over 4o J Clin Endocnnol and Metabol 16 297 1955 
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The Journal of Urology 
Vol 78 No 2 August 1057 
Pnnied \n U S A 


EXFOLIATIVE CYTOLOGY OF THE URINE WITH SPECIAL 
REFERENCE TO NEOPLASMS OF THE URINARY 
TRACT PRELIMINARY REPORT 

JOHN B HAZARD, LAWRENCE J McCORMACK and DORIS BELOVICH 

From, the Department of Pathology, The Cleveland, Clime Foundation, and The Frank E Bunts 
Educational Institute, Cleveland, Ohio 

Although the mine was one of the sites where neoplastic fragments were first 
identified, 1 it was not until 1947 that cytologic examination of the urinary sedi¬ 
ment was reported to be of value in revealing tumor of the unnary tract 20 b This 
finding was supported by the reports of Chute and Williams 5 and Frcmont-Smith, 
Graham and Meigs 4 Since these earlier studies,however, there have been rela¬ 
tively few repoits and not all have been enthusiastic 6 Technical difficulties have 
been encountered as a lesult of unsatisfactory smears 5 —22 2 pei cent were un¬ 
satisfactory in a lecently reported senes 6 Since a paucity of cells in the fixed-film 
preparations contilbutes principally to this difficulty and a wet-film method has 
pioved successful m the cytologic evaluation of spinal fluid wheie cells also may 
be infrequent, it was decided to apply the wet-film technique to specimens of 
unne from the bladder and kidney It is oui purpose to present a preliminary 
report of these findings 


MATERIALS 

The urinary specimens were collected from patients at random and included 
voided and cathetenzed vesical unne, and ureteral specimens The group with 
confiimed diagnoses was selected for evaluation and m this there v ere 129 
vesical specimens from 98 patients, 42 of whom had vesical carcinoma, and 45 
ureteral specimens from 43 patients, 11 of whom had carcinoma (7 of the renal 
parenchyma and 4 of the renal pelvis) Among the vesical specimens were 29 
from 19 patients who were being followed after surgical treatment of vesical 
tumors 


Read at annual meeting, North Central Section of American Urological Association, 
Cleveland, Ohio, October 3-5, 1956 

1 Sanders Cited by, Daut, R V and McDonald, J R Diagnosis of malignant lesions 
of the unnary tract by means of microscopic examination of centrifuged sediment Proc 
Staff Meet , Mayo Clin , 22 382-380, 1947 

1 (a) Papanicolaou, G N Cjtology of tho unne sediment in neoplasms of the unnary 
tract J Urol , 67 375-379, 1947 

(b) Papanicolaou, G N and Marshall, V F Urine sediment smears as a diagnostic 
procedure in cancers of unnary tract Science, 101 519-521, 1945 

i Chute, R and Williams, D W Experiences with stained smears of cells exfoliated in 
the unne in the diagnosis of cancer in the gemtourinarj tract a prelimmarj report J Urol, 

69 004-618, 1948 , r-, , , , ,, 

t Fremont Smith, M , Graham, R M and Meigs, J V lEarb diagnosis of cancer bj 
studx of exfoliated cells J AM A , 138 469-474, 1948 

5 McDonald, J R Exfoliative cytology in genitourinarx and pulmonary diseases Am 
J Chn Path , 24 684-695,1954 . 

« Prcsti, J C and Wcyrauch, H M Papanicolaou examination of tho urine in the diag 
nosis of urinarj cancer I As a test in mass screening J Urol , 73 430-444 1J55 
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METHODS 

The sediment was obtained by centrifugation of unfixed unne at 2000 rpm for 
10 minutes One or two wet-film preparations were made, depending upon the 
amount of sediment, and, in addition, two smears were prepared on albumin- 
coated shdes, fixed in alcohol-acetic acid fixative (95 per cent alcohol containing 3 
per cent acetic acid), and subsequently stained by a modified Papanicolaou 
method The wet films were prepared by adding one drop of serum-toluidme blue 
staining fluid to one drop of urinary sediment, mixing, and applying a cover glass 
Some elements showed delay m staining, but the preparations were usually 
satisfactory for immediate study 

The serum-toluidme blue staining fluid is prepared as follows 

1 StocL toluidine blue solution 

Toluidine blue 1 

Ethjl alcohol, 95 per cent 20 ml 

Distilled water 80 ml 

The stain and alcohol are mortared together, as the distilled water gradually is 
added One milliliter of glacial acetic acid usually is added to the stock solution, 
but it is optional 

2 Serum-toluidme blue staining fluid- 

Equal parts (usually 10 ml) of the stock toluidine blue solution and of horse 
serum* are mixed together and then centrifuged The supernate is filtered into a 
dropper bottle and a few thymol crystals are added The resultant solution is the 
staining fluid To avoid bacterial contamination, the stninmg fluid, when not in 
use, generally is stored in the refrigerator 

With this stain, cells in the urinary sedunent show a dark-purple chromatin, 
red-pink nuclear sap, and cytoplasms that are variable shades of gray, pink, and 
blue Polychromasia is unusually brilliant m elements in urinary sediment 

RESULTS 

kll wet films were satisfactory, cells were readily located, and were 
abundant—in contrast to the paucity of cytologic elements in comparable fixed 
films, cytologic detail was distinct (fig 1) 

Bladder For the 42 patients with vesical carcinoma, findings on initial examina¬ 
tion were positive for tumor cells in 32 (76 per cent), doubtful m 1, and negative 
in 9 The 9 patients in w horn the reports were falsely negative had the following 
'esical tumors sarcoma botnoides, one patient, embryonal carcinoma, one, 
papilloma (papilla^ carcinoma, grade 1, Ash), one, papillary transitional cell 
carcinomas, grade 2, Ash, fi\e, and undifferentiated carcinoma, one Eleien of 
the 32 positn e reports were rendered on specimens from patients having transi¬ 
tional cell carcinoma, grade 2, Ash Among specimens from the 56 patients 
uith no tumor, there were two false-positne reports (one patient had p\una, 
* Djfco Bicto horse serum 
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Fio 1 Carcinoma cells in vesical unnari sediments (vet films, serum toluidine blue 
stain) A, nuclei of variable size, hjperchromatism of one cell, variable nuclear cj toplnsmic 
ratio X450 B, smull group of loosely arranged cells showing hyperchromnsia, irregular 
nuclear runs and high nuclear cj topfasrmc ratio X450 C, tumor giant cell with large 
hj perchromatic nucleus and thick, irregular nuclear rim X450 D, group of looselj arranged 
cells with sparse cj toplasm, hjperchromasia of some nuclei, irregular nuclear rims, vnnnbh 
sized and irregularly shaped nucleoli X450 

In A, B, and C, the vesical tumors were transitional cell carcinoma (grade 3 Ash), in 
D, undifferentiated carcinoma 

and the othei had a laige obstructing benign piostatic enlargement), equnalent 
to an error of 5 8 per cent among all positive reports 

Twenty-nine specimens were examined cytologically m conjunction with 
cystoscopy in the followup of 19 patients who had undeigone operation for 
vesical cancer Three were correctly positive, 16 correctly negatne, and 10 
appeared to be falsely negatn e on the basis of clinical cystoscopic correlation 
Kidney For the 11 patients with carcinoma of the hidnei', findings on initial 
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Fig 2 Papilliferous hyperplasia m cat} ceal epithelium, cytologicnllj simulating papil¬ 
loma t, circumscribed, compact mass of epithelial cells, suggesting portion of papilloma 
Wet film, serum tohudme blue X450 B, microscopic section showing papillan, nonneo- 
plastic frond in caliceal mucosa Hematoxihn, eosin and methilene blue X150 

examinations u ere positn e for tumor cells m 5 (3 had renal cell carcinoma and 2 
had transitional cell carcmoma of the renal pel ns), doubtful in 4 (2 had renal cell 
carcinoma and 2 had transitional cell carcmoma), and negatne m 2 (each had 
renal cell carcinoma) There were two false-positn e reports rendered on the 
specimens from the 32 patients who had no neoplasm Though insufficient for 
statistical evaluation, this would represent 29 per cent error among all positne 
reports In both instances where the reports were falselj positn e, the patients 
had renal cjsts with pelvic deformiti In one, renal peine epithelial cells con¬ 
taining abundant granules were positne with the penodic-acid-Schiff stain, and 
were misinterpreted as cells of renal cell carcmoma In the second discrete, 
formed epithelial masses were regarded as being from papilloma (fig 2, .4) The 
hidnej , on pathologic examination, was found to hate, in addition to two large 
cists, an ulcerntne, hemorrhagic piehtis and papilliferous hvperplnMa of the 
(ah ccal epithelium (fig 2, B) 


COMMENT 


In preuoiw reports, the rate of positn e cytologic finding-- m the presence of 
\esical cancer has ranged from approximate!! 60 to 100 per cent 1 3 4 " In a 
recent stuch of 212 case* of carcmoma of the renal pehis ureter and bladder, 


H-.rr.-on J H Bot-ford T \\ ,nd Tucker, W R U-e of the smear of the unnun 

i o\, i - P " o 92 i^i n in n ;^r cn ' of (ho ncopia ' m ° f thp kuin °' » nd w^der 
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Pig 1 Carcinoma cells in vesical urinary sediments (act films, serum toluidinc blue 
stain) 4, nuclei of variable size, hj perchromatism of one cell, variable nuclear cj toplasmic 
ratio X460 B, small group of loosely arranged cells showing hjperchromasia, irregular 
nuclear rims and high nuclear c) toplasmic ratio X450 C tumor giant cell "ith large 
hyperchromatic nucleus and thick, irregular nuclear rim X460 D, group of loosely arranged 
cells with sparse cytoplasm, hy perchromasia of some nuclei, irregular nuclear rims variably 
sized and irregularly shaped nucleoli X450 

In A, B, and C, the vesical tumors nere transitional cell carcinoma (grade 3 Ash), in 
D, undifferentiated carcinoma 

and the other had a laige obstructing benign prostatic enlargement), equivalent 
to an error of 5 8 per cent among all positive reports 

Twenty-nine specimens v ere examined cytologically m conjunction mth 
cystoscopy in the followup of 19 patients nho had undergone operation foi 
vesical cancel Three were correctly positive, 16 correctly negative, and 10 
appeared to be falsely negative on the basis of clinical cystoscopic correlation 
Kidney For the 11 patients vith carcinoma of the kidney, findings on initial 
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STTSOIAKY 

A cytologic study of a senes of urmary specimens was made utilizing a wet-film 
technique, in addition to fixed smears The wet method afforded a rapid means 
for evaluation and had the advantage of providing a maximum number of cellular 
elements in each preparation 

The initial urinary specimens from 32 (76 per cent) of 42 patients with vesical 
carcinoma were positive for tumor cells Among 56 patients with no tumor, 2 
false-positive cytologic reports were made on vesical urinary samples (5 S per cent 
of all positive reports) Although the findings on cytologic examination were posi¬ 
tive m 5 of 11 patients having carcinomas of the kidnev (7 of renal cell type and 
4 of transitional cell type), the occurrence of 2 false-positive reports in such a 
small senes cautions against dependence on cytologic examination, at least at 
present, as a determining feature m decision for nephrectomy Because of the 
potential usefulness of the method, however, further studies seem warranted 
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Seybolt® reported the cytologic findings to be positive in 62 per cent (132) and 
to be suspicious in 1 1 per cent (36) Small tumors and even carcinoma m situ 
may be detected * 8 The rate of false-positive findings usually ranges between 2 
and 8 per cent 2 6 8 9 

If cytologic studies of the urine are to be made, there should be indication for 
their usefulness In the bladder, cytologic diagnosis occasionally has been reported 
as an aid in revealing the presence of a tumor which, because of its occult char¬ 
acter or location, is not visible to the cystoscopist Though it is possible that 
cytologic study may provide an indication for cystoscopic examination in sus¬ 
pected bladder tumor, it cannot be expected to replace cystoscopy for diagnosis 
An important potential usefulness would be found in the followup of patients 
who have undergone conservative surgical treatment for vesical cancer 7 If 
through cytologic study some of the cystoscopic examinations for such post¬ 
operative re-evaluation could be eliminated with safety, it would reduce discom¬ 
fort and expense foi the patient However, as yet, there are insufficient data 
regarding such effectiveness to warrant a firm opinion The present short senes 
reveals nearly one-third negative cytologic reports in patients with small tumors 
of the bladder interpreted as recurrences at cystoscopic examination There were 
no biopsies, the original tumors were transitional cell carcinoma, grade 2, Ash, 
and 6 of the 10 instances of negative findings were reported on specimens from 
two patients 

The use of the cytologic method for diagnosis of renal cell carcinoma has had 
httle support Carcinoma of the renal parenchyma may be expected to give false¬ 
negative cytologic findings since infiltration of the calyces is usually a late event 
Tumors of the renal pelvis should give results comparable to those m vesical 
carcinoma, but they are, of course, rare In the evaluation of renal, pelvic, and 
ureteral specimens, it is desirable to have samples from each ureter 

McDonald 6 reported a false-positive rate of 31 percent and stated he was aban¬ 
doning the method for diagnosis of renal tumor A positive cytologic report 
may be of some assistance in supporting a diagnosis of renal tumor, but at this 
time must not be regarded as an indication for nephrectomy However, the ob¬ 
vious usefulness of the method, if dependable, w arrants further effort to eliminate 
the hazard of false-positive reports 

Wet-film preparations are readily interpreted and provide a method for 
rendering rapid reports Correlation with smears stained by the Papamcolaou 
method has been excellent, cytologic evaluation with the wet method, because 
of the greater abundance of cells, is much less time consuming A permanent 
record of the wet film may be prepared merely by separating cover glass and shde, 
fixing and staining the resultant smears, and reuniting shde and cover glass or 
mounting them separate^ The serum in the stain affords a good medium for 
holding particles of sedmient for fixation 


8 Sea bolt, J F Cj tologj in the detection of cancer of the genitounnarj tract CA, A 

B^'slherbl'ntt" j e xf r< lfxfol 3 mtivccvtolog\ as n screening test forunnnrj tract malignancy 
Bull \'ev York Acad Med 29 SS9-S97, 1953 
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SUMMARY 

A cytologic study of a senes of urinary specimens was made utilizing a wet-film 
technique, m addition to fixed smears The wet method afforded a rapid means 
for evaluation and had the advantage of providing a maximum number of cellular 
elements in each preparation 

The initial urinary specimens from 32 (76 per cent) of 42 patients with vesical 
carcinoma were positive for tumor cells Among 56 patients with no tumor, 2 
false-positive cytologic reports were made on vesical urinary samples (5 8 per cent 
of all positive reports) Although the findings on cytologic exa min ation were posi- 
tn e in 5 of 11 patients having carcinomas of the kidney (7 of renal cell type and 
4 of transitional cell type), the occurrence of 2 false-positive reports m such a 
small senes cautions against dependence on cytologic ex amin ation, at least at 
present, as a determining feature m decision for nephrectomy Because of the 
potential usefulness of the method, however, further studies seem warranted 
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Seybolt® reported the cytologic findings to be positive in 62 per cent (132) and 
to be suspicious m 17 per cent (36) Small tumors and even carcinoma in situ 
may be detected 2 8 The rate of false-positive findings usually ranges between 2 
and 8 per cent 2688 

If cytologic studies of the urine are to be made, there should be indication for 
their usefulness In the bladder, cytologic diagnosis occasionally has been reported 
as an aid m revealing the presence of a tumor wduch, because of its occult char¬ 
acter or location, is not visible to the cystoscopist Though it is possible that 
cytologic study may provide an indication for cystoscopic examination in sus¬ 
pected bladder tumor, it cannot be expected to replace cystoscopy for diagnosis 
An important potential usefulness would be found in the followup of patients 
who have undergone conservative surgical treatment for vesical cancer 7 If 
through cytologic study some of the cystoscopic examinations for such post¬ 
operative re-evaluation could be eliminated with safety, it would reduce discom¬ 
fort and expense foi the patient However, as yet, there are insufficient data 
regarding such effectiveness to warrant a firm opinion The present short senes 
reveals nearly one-third negative cytologic reports in patients with small tumors 
of the bladder interpreted as recurrences at C 3 r stoscopic examination There were 
no biopsies, the original tumors were transitional cell carcinoma, grade 2, Ash, 
and 6 of the 10 instances of negative findings were reported on specimens from 
two patients 

The use of the cytologic method for diagnosis of renal cell carcinoma has had 
little support Carcinoma of the renal parenchyma maj 1- be expected to give false 
negative cytologic findings since infiltration of the calyces is usually a late event 
Tumors of the renal pelvis should give results comparable to those m vesical 
carcinoma, but they are, of course, rare In the evaluation of renal, pelvic, and 
ureteral specimens, it is desirable to have samples from each ureter 

McDonald 6 reported a false-positive rate of 31 per cent and stated he was aban¬ 
doning the method for diagnosis of renal tumor A positive cytologic report 
may be of some assistance m supporting a diagnosis of renal tumor, but at tins 
time must not be regarded as an indication for nephrectomy However, the ob¬ 
vious usefulness of the method, if dependable, warrants further effort to eliminate 
the hazard of false-positive reports 

Wet-film preparations are readily interpreted and provide a method for 
rendering rapid reports Correlation with smears stained by the Papanicolaou 
method has been excellent, cytologic evaluation with the wet method, because 
of the greater abundance of cells, is much less time consuming A permanent 
record of the wet film may be prepared merely by separating cover glass and slide, 
fixing and staining the resultant smears, and reuniting slide and cover glass or 
mounting them separately The serum m the stain affords a good medium for 
holding particles of sediment for fixation 


•Seybolt, J F Cy tology in the detection of cancer of the genitourinary tract CA, A 

^ U ^SdverblSt n J C jfxMi’ativcfc^ tology as a screening test for urinary tract malignancy 

Bull Veu XorL Acad Med , 29 8^9-897, 19S3 
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SUMMARY 

A cytologic study of a senes of unnary specimens was made utilizing a wet-film 
technique, in addition to fixed smears The wet method afforded a rapid means 
for evaluation and had the advantage of providing a maximum number of cellular 
elements m each preparation 

The initial unnary specimens from 32 (76 per cent) of 42 patients with vesical 
carcinoma were positive for tumor cells Among 56 patients with no tumor, 2 
false-positive cytologic reports were made on vesical unnary samples (5 8 per cent 
of all positive reports) Although the findings on cytologic examination were posi¬ 
tive in 5 of 11 patients having carcinomas of the kidney (7 of renal cell type and 
4 of transitional cell type), the occurrence of 2 false-positive reports m such a 
small senes cautions against dependence on cytologic examination, at least at 
present, as a determining feature m decision for nephrectomy Because of the 
potential usefulness of the method, however, further studies seem warranted 
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EXPERIENCES WITH; JTHIXOKON AN AQUEOUS, THIXOTROPIC 
URETHR 0GRAPHIC MEDIUM 

JOSEPH J KAUFMAN 

From tlie Department of Surgery, Division of Urology, University of California Medical 
tenter and I) aasworth Veterans Administration Hospital, Los Angeles, Calif 

In a pievious publication 1 the author has described his experience with the use 
of newei contrast media for urethrogiaphy In the lattei phase of this study, 
thixokon* was used for letrograde and voiding cystourethiogiams and was found 
to fulfill the requirements foi a safe, effective ui ethrographic medium The pur¬ 
pose of this paper is to describe additional expenence with this contiast medium 
and to emphasize its qualities as a safe, nonnntating water soluble substance of 
ideal viscosity and radiographic quahty for use in cystouretln ographi’ and sem¬ 
inal vesiculography 


CHEMISTRY 

Thixokon is a thickened aqueous solution of the sodium salt of 3-acetamido- 
2,4,6-tmodobenzoic acid, an organic iodine compound, containing 65 8 per 
cent iodine Thixokon is thickened with amioca, a nongelhng starch consisting 
of nearly 100 per cent amylopectm Although it is somewhat sensitive to light 
and must be protected from strong daylight, ordinary artificial illumination has 
no appieciable effect on tlus solution 

The amioca staich not only piovides the desned increase in viscosity in the 
thixokon solution, it also imparts a thixotropic property This means that the 
medium can be injected into the urethra until comparative ease, but upon com¬ 
ing to rest, its viscosity mci eases so that it may be retained durmg the exam¬ 
ination 


PHARMACOLOGY 2 


Injection of thixokon at 4 ml pei kilogram intravenously 01 0 86 ml per kilo¬ 
gram mtiapentoneally in lats produces no untoward reactions Guinea pigs in¬ 
jected intraperitoneally v ith 2 ml of thixokon and observed foi 3 months exhibit 
no signs of toxicitv oi peritoneal irritation A single application of 0 05 ml of 
thixokon m the conjunctival sac of rabbits’ eyes produces only a mild degree of 
eye lrntation which clears completely m 24 hours or less 

The value of uiethrogiaphy has been emphasized m previous publications 
and the technique foi letrograde and voiding cystourethrograms has also been 
described 1 It is consideied important to perform both retrograde and voiding 
cystouiethiograms in the majority of patients suspected of haiong bladder neck, 


Accepted for publication February 28, 1957 

i Kaufman, J J and Russell, M Cystourethrography Climcal experiences with newer 
contrast media Am J Roentgenol , Rad Ther and Nucl Med , 76 88J-S92, 195G 

* Thixokon is the registered trademark of Malhnckrodt Chemical \\ or Ks, at Louis, 
Missouri, for its brand of thickened sodium acetnzoate solution 

* Horn H J Hazleton Laboratories, Falls Church, Virginia a) Private report to 
Malhnckrodt Chemical tt orks, April IS, 1955 b) Private report to Malhnckrodt Chemical 
Work 1 ' M'u 10, 1955 
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prodatic or urethral disease Xo alteration of the technique has been made since 
our original report 

RESULTS 

We haxe completed 175 examinations vnth this medium and hare been satis¬ 
fied that no senous untoward reactions ha\ e resulted from its use In addition, 
the medium has been found to impart excellent radiopacitx ex en when diluted 
to one part m three or one part in four with water or unne (e g cx stographx and 
i oiding cistourethrographv) Approximatelx one patient in four has complained 
of mild e\ anesceut urethral irritation, but the clinical safetv of thrxohon is x\ ell 
demonstrated m figure 1 In this case 30 cc of undiluted thixokon was mtroduced 
mto the urethra of a 60-x ear-old Xegro using the Brodnv clamp and svnnge 
method Moderate force was exerted to oxercome resistance offered bv the 
stncture The first film demonstrates extensive urethrox aseular mxasion with 
transgression of the dye into numerous \ems draining mto the dorsal lem of 
the perns (fig 1) The patient had no pam or sxstemic complaints as a result of 
the urethrox aseular mxasion and 10 minutes after the injection, anx-rax film 
demonstrated renal excretion of the sx stemicallv absorbed medium (fig 2) The 
fact that the patient withstood sufficient urethrox aseular mxasion to produce 
' xcretoiy urograms of tlus quafitx is further evidence of the safetx of the con¬ 
trast medium when absorbed mto the sxstemic circulation 

I igure 3 demonstrates the excellent qualitx of urethrograms which can be ob¬ 
tained using standard urological x-rax equipment The viscosity and radio- 
pacitx of thixohon are ideal from the standpoint of adequateh filling the urethra 
and at the same time prex entmg obscuration of mtraurethral lesions bx exces- 
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prostatic or urethral disease No alteration of the technique has been made since 
our original report 

RESULTS 

Wc have completed 175 examinations with this medium and have been satis¬ 
fied that no senous untoward reactions have resulted flora its use In addition, 
the medium has been found to impart excellent radiopacity even when diluted 
to one part in three or one part m four with water or unne (e g cystography and 
i oiding cystourethrography) Approximately one patient in four has complained 
of mild e\ anescent urethral irritation, but the clinical safety of thixohon is v ell 
demonstrated in figure 1 In this case 30 cc of undiluted thixokon v as introduced 
into the urethra of a 60-year-old Negio using the Brodny clamp and syringe 
method Moderate force was exerted to overcome resistance offered by the 
stricture The first film demonstrates extensive urethrovascular invasion with 
transgression of the dye into numeious veins draining into the dorsal \ ein of 
the penis (fig 1) The patient had no pam or systemic complaints as a result of 
the uiethroi ascular invasion and 10 minutes after the injection, an \-ray film 
demonstrated renal excretion of the systemically absorbed medium (fig 2) The 
fact that the patient -withstood sufficient urethrovascular invasion to produce 
' xcretory urograms of this quality is further evidence of the safety of the con¬ 
trast medium w hen absorbed into the systemic circulation 
1 igure 3 demonstrates the excellent quality of urethrograms w luch can be ob¬ 
tained using standard urological x-ray equipment The viscosity and radio- 
pacity of thixokon are ideal from the standpoint of adequately filling the uietlua 
and at the same time pre\ enting obscuration of mtraurethral lesions by exces- 
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si\ e opacification The verumontanum in figure 3 is well shown as a fillin g defect 
in the prostatic urethra and the bladder neck and bladder outlines are shown by 
virtue of the miscibihtv of the contrast medium with urine and the absence of 
puddling 

Further evidence of the desirable qualities of thixokon is shown m figure 4 In 
tlus case, a miall filling defect is seen on the left side of the bladder m the cy sto- 
gram produced incidental to urethrography This filling defect suggested a 
i esical tumor which was confirmed on cy stoseopy The actual size of the papillary 
bladder tumor was less than 5 mm Films of this type suggest that urethrocy- 
tographt can occasionally provide a screening test for the detection of urethral 
and bladder lesions 

Thixokon, diluted with equal parts of stenle distilled water, has also been used 
for contrast studies of the \ asa and seminal \ esicles and has been found to produce 
good contrast, excellent filling and no undesirable side effects Figure 5 is an 
antegrade t asot esiculogram showing patent rasa and ejaculatory ducts, and 
coarsening of the seminal \ elides characteristic of chrome inflammation 


CONCLUSION 

Thixokon has been employed in 175 instances for producing retrograde and 
■voiding cistourethrograms It has been found to possess excellent radiopacity 
w undiluted strength and also in dilutions up to one part in four parts of water 
It is relatneh nonimtating to urethral mucosa, miscible with urine and harm- 
lessrrEen introduced into the circu la tion * iFIs felt that thixokon desen es further 
tnalUrufologists for radiodiagnostic use m urethral, bladder neck, bladdexand 
sehmnrt^rairtx^mditiorts---- 

ffio iV Roxbunj Drue, Beierly Hills, Calif 

* Th ® U f Ual Precautions regarding use of organic iodine salts should be taken in patients 
witb a historv of allergr 
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PRACTICAL DEVICE TO REDUCE RADIATION 
HAZARD IN UROLOGY 

A LEVER EMANUEL and FRANCIS J O’CONNOR 
From the Veterans Administration Center, Togi/s, Maine 

The advent of the atom bomb and nucleai medicine has called attention to the 
hazards of ladiation to the general population and especially the physician w ho 
voiks with \-iay equipment The woik of Henshaw and Hankins, March, and 
Ulnch clearly indicates that leukemia is prevalent in increased incidence among 
radiologists as compared to then fellow physicians The data gathered by Shields 
Wanen highly implied that ionizing ladiation lowers lesistance to disease and 
hastens the aging process in physicians who use x-iays in then daily woik Radi¬ 
ation effects, how evei, aie by no means only the lot of the radiologist Of 35 doc¬ 
tors treated at the Mayo Chmc during a 20-year period for viay injuiies, only 
8 of the entile group had been trained in x-iay procedures Apart from avoiding 
the local skin changes induced by excessive ladiation m the form of erythema, 
epilation, atiophy, and occasionally late carcinoma formation, which today 
result only fiom caielessness and ignorance of the inherent dangers, the practical 
problem m the modem use of x-ray in diagnosis is that of minimizing x-ray ex- 
posuie to the hematopoietic system and germinal cells 

Among such individuals are the uiologist and his assistant, who must work 
close to the patient w hen doing letrograde pyelography, cystography, urethrog¬ 
raphy, vesiculography and otliei pioceduies lequmng use of x-rays Undoubt¬ 
edly retiograde pyelography lepresents the bulk of the work that subjects a busy 
uiologist to ladiation at the cystoscopy table 

The National Committee on Radiation Piotection states that the maximum 
permissible dose (At P D ) foi persons between 18 and 45 years of age shall be 
0 3 l (300 millnoentgens) measuied m an, pei week (48 hr penod), and double 
this value for persons 45 years of age or older By means of pocket chambers, 
pocket dosimeters, and film badges used as monitoring devices it is possible to 
deteimme the number of milhroentgens of ionizing radiation an individual re¬ 
ceives to various parts of the body in cariying out his work 

Aicher notes that the basic tolerance dose at one time was 600 mi pei week 
instead of the piesent 300 mr , and that in Sweden it has been leduced to 100 mr 
Taylor states that even the slightest dose of radiation has some effects on the 
living human body and that the figure of the present 300 mr "u as determined 
from a limited amount of clinical and biological data to which was applied a 
senes of well-educated guesses ” Considering these statements, it would appeal 
that there is some doubt that one can rely fully on the let el of 300 mr w eekly, 
and every attempt should be made to leduce radiation to as near zero as possible 
Any amount of radiation, how ever small, is undesirable 

With the objectn e of further reducing radiation hazard m retrograde pyelog- 
mphy and othei uiologic procedures including use of the Brodny syringe device, 

Accepted for publication February 7, 1957 
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Fig 1 Apron aperture and its trapdoor flap and hook= bi which apron is suspended 
from tube 'upporting crossbar Other methods of attachment to tube ami are pos-ible 
Cro==-sectiottil!u=trates method of attaching hooks to apron a Hook, 6 metal bar c cloth 
webbing, d met or nut and bolt, c apron 


we sought a practical meaus of protecting not onh the greater pomon of the 
bodi, but the hands as well The latter are usuallv closest to the patient and the 
cistoscopic table and ma\ be subject to both pnman and strav radiation 
It was obvious to us that n orkmg from behind a motable screen was cluxnsv 


u not actualh impossible The usual lead-rubl>er apron wont bi the roentgenolo¬ 
gist at fluoroscopi should be used bi the urological worker when he has to be 
close to the patient during au \-ra\ exposure Such an apron offers no protection 
howeicr to the hands since thee would be occupied with svnnges catheters 
adipter' or needle* close to the patient and table The dextenti and sen*tbilit\ 
of the finger? being essential m doing the pielographi uaturalh eliminate the 
use of lead-rubber gloi es as used in fluoroscopi 


Our solution houeier took the form of just such an apron but modified as 
follows The shoulder extensions for the straps were cut awa\ To the remaining 
horizontal margin was fixed a metal bar inside a piece of tape nebbing To this 
bar m turn wa- fixed a pair of hooks large enough to catch the crossbar supporting 
the \ ra\ tul>e Thus suspended from the crossbar the apron co\ ers the patient s 
thigh' batten k* and genitals \t the lei el of the genitals the apron had a hole 
about one and one half inches in diameter cut its margin being reinforced with 
leatlu r t ipe material \boi e the hole w as sewn a small flap of lead-rubber mate¬ 
rial to oierhp n like a hinged trapdoor Through this hole ureteral catheters or 
other dei n<s -uOi as the Brodm urethrographi sinnge holder could be brought 
out to work upon When neeessan the . istoscopic sheath could be brought out 
brough the hole along with the catheter* though m most cases ue are accu.*- 
tomed in remoimg the sheath lieforc doing pielographi Thus the hand* as well 
is the greater portion of the hodi are still funher protca ted from direct radiation 
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Fia 2 Apron in use in retrograde pjelographj Ureter catheters emerge through hole 
and under trapdoor flap Measurement, made bj means of pocket meter at level of hands 
with and without apron, indicates reduction m radiation to less than 10 per cent when 
lead-rubber apron is used 

Although the patient is excluded from view temporarily, the gain m protection 
of the body and hands of the examiner far outweighs this as a disadvantage If 
this modified apron is hung near the cystoscopic table, it is readily accessible for 
use It can be apphed to the tube crossbar at a moment’s notice and as quickly 
rernot ed This protective barrier can be prepared from readily available materials 
without great expense and is a definite aid to the effectiveness as a barrier m the 
practice of urologj 

Measurement made using a pocket meter at the level of the hands with and 
without the described protective apron indicates a i eduction m radiation to less 
than 10 per cent when the lead-rubber apron is used 

Wlule interest is directed to the description of a protectn e device for use m 
urography, readj application may well be made m contrast studies on the uterus 
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and tubes by the gynecologist, as well as generally in portable film studies by the 
x-ray technician 

Similar devices have been used in cerebral angiography, angiocardiography, 
cholangiography, femoral arteriography, and lumbar aortography 

We recommend this apron only in addition to the protects e requirements of 
the National Committee on Radiation Protection m Handbook 60 and m no u ay 
as a substitute These requirements are a diagnostic type pi otectn e tube housing 
reducing the leakage to at most 0 10 r/hr at one meter, diaphragms or cones for 
collimating the useful beam and providing the same degree of protection as the 
tube housing (a cone cot enng a field of 20 inches m diameter at the film is ideal), 
a total filter permanently in the useful beam equal to 2 l /± mm of aluminum (the 
great majority of equipment m use today has only 0 5 mm of aluminum added 
filter, and new equipment is not necessarily provided with adequate filtration or 
cones) 

SUMALARY 

In the light of present knowledge there appears to be a potential hazard to the 
urologist and his technician from repeated exposure to radiation o\ er a penod 
of years A lead-rubber apron (0 5 mm Pb equivalent) modified for use at the 
cystoscopy table by attachment to the x-ray tube arm, is descnbed as a means 
of minimizing the radiation hazard, m addition to the required diagnostic pro¬ 
tective tube housing, use of cones or diaphragms, and 2]A mm of aluminum total 
filtration 
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Fig 2 Apron in use in retrograde pj elography Ureter catheters emerge through hole 
and under trapdoor flap Measurement, made by means of pocket meter at level of hands 
with and without apron, indicates reduction in radiation to less than 10 per cent when 
lead rubber apron is used 

Although the patient 16 excluded from view temporarily, the gam m protection 
of the body and hands of the examiner far outweighs this as a disadvantage If 
this modified apron is hung near the cystoscopic table, it is readily accessible for 
use It can be apphed to the tube crossbar at a moment's notice and as quickly 
removed This protective barrier can be prepared from readily available materials 
without great expense and is a definite aid to the effectiveness as a barrier m the 
practice of urology 

Measurement made using a pocket meter at the level of the hands ruth and 
without the described piotective apron indicates a reduction in radiation to less 
than 10 per cent when the lead-rubber apron is used 

tlffilie interest is directed to the description of a protective device for use in 
urography, ready application may well be made m contrast studies on the uterus 
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NEPHROBLASTOMA (WILMS’ TUMOR) CASE REPORT 
H ANNAMUNTHODO and R F HUTCHINGS 

From the Departments of Surgery and Obstetrics, University College Hospital 
of the W eit Indies, Jamaica, B IV J 

Nephroblastoma was first described by Gairdner in 1828 In the late nine¬ 
teenth century several cases were reported in the European literature In 1899 
Wilms described in detail the pathology and discussed the histogenesis of the 
tumor The first successful nephrectomy for nephroblastoma was performed by 
Jessop m 1877 

Our case is reported because of its early diagnosis, and because we beheve it 
to be the youngest successfully treated case It illustrates the problems of in¬ 
vestigation and treatment of nephroblastoma m the newly bom It is also con¬ 
sidered appropriate to review the clinical aspects of the disease from the now ex¬ 
tensive literature 

CASE REPORT 

Following a normal pregnancy and labor, M C , a Negro male infant weigh¬ 
ing 5 pounds, 14 ounces w as delivered spontaneously at the University College 
Hospital of the West Indies on June 29, 1954 At the age of 6 days, on routine 
clinical examination, a firm, elongated, nontender mass was palpated in the left 
hypochondnum It extended approximately 2 cm below the costal margin and 
mo\ ed with respiration 

Urine examination and x-ray of chest were normal In a plain x-ray of the ab¬ 
domen the renal outlines were obscured by intestinal gas shadows Excretory 
pyelogram w as performed using 15 ml of 35 per cent diodone injected into the 
sagittal sinus This shoved the left kidney to be enlarged and the calyces slightly 
dilated and splayed out (fig 1, A) Excretion of the right kidney was obscured 
by intestinal gas shadow s Pyelography was repeated 24 hours later, using the 
same technique, and a normal right kidney was demonstrated (fig 1, B ) 

On July 9,1954, at the age of 10 days when his weight was 6 pounds, 7 ounces, 
the left kidney was explored Half a drachm (1 75 ml) of paraldehyde m one 
ounce (2S ml) of w ater w as gu en rectnlly one hour before operation Atropine, 
gr 1/150, was gnen half an hour later Polythene tubing was introduced into 
the internal saphenous rein at the ankle and sahne infusion commenced The 
infant was placed in the left kidney position and the operative site was infil¬ 
trated with 0 5 per cent noiocain with 0 25 ml BP adrenaline to 100 ml Alto¬ 
gether onlj 10 ml of this anesthetic solution w as used The kidney w as exposed 
through a left obhque muscle-cutting incision extending from the tip of the 
twelfth nb to 1 cm m front of the antenor-supenor iliac spine The kidney was 
mobilized extrapentoncalh and delnered The renal pedicle was ligated and 
dnuled en mas«c During the ligation of the pedicle the infant became shocked, 
m further manipulation was discontinued for about three minutes Blood trans¬ 
fusion was started and the wound coiered with a warm saline pack The ureter 
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From the Departments of Surgery and Obstetrics, University Colleae Hospital 
of the Tl esl Indies, Jamaica, B Tv J 

Nephroblastoma was first described by Gairdner in 1S2S In the late nine¬ 
teenth century several cases were reported in the European literature In 1S99 
Wilms described in detail the pathology and discussed the histogenesis of the 
tumor The first successful nephrectomx for nephroblastoma was performed by 
Jessop m 1877 

Our case is reported because of its earlv diagnosis, and because we believe it 
to be the voungest successfully treated case It illustrates the problems of m- 
\ estimation and treatment of nephroblastoma in the newlv bom It is also con¬ 
sidered appropnate to review the clinical aspects of the disease from the now ex¬ 
tensive literature 


CASE REPOET 

Following a normal pregnanev and labor, II C , a Negro male infant weigh¬ 
ing 5 pounds, 14 ounces was dehi ered spontaneouslv at the Unn eraty College 
Hospital of the West Indies on June 29, 1954 At the age of 6 days, on routine 
clinical examination, a firm elongated, nontender mass was palpated in the left 
hvpochondnum It extended approxunatelv 2 cm below the costal margin and 
mo\ ed with respiration 

Unne examination and x-rav of chest were normal In a plain x-ray of the ab¬ 
domen the renal outlines were obscured by intestinal gas shadows Excretory 
pielogram was performed using 15 ml of 35 per cent diodone rejected into the 
sagittal sinus This showed the left kidnev to be enlarged and the calyces slightly 
dilated and splaxed out (fig 1 4) Excretion of the right kidnev was obscured 
bi intestinal gas shadows Pielographv was repeated 24 hours later using the 
same technique, and a normal right kidnev was demonstrated (fig 1, B) 

On Jul\ 9,1954, at the age of 10 da\ s when his weight was 6 pounds, 7 ounces, 
the left kidnei was explored Half a drachm (1 75 ml) of paraldehxde in one 
ounce (2S ml) of u ater was gn en rectalh one hour before operation Atropine 
gr 1 150, ms gnen half an hour later Polythene tubmg was introduced into 
the internal saphenous \ein at the ankle and saline infusion commenced The 
infant uas placed in the left kidnev position and the operatice site was infil¬ 
trated with 0 5 per cent not oeain with 0 25 ml BP adrenaline to 100 ml Alto¬ 
gether onh 10 ml of this anesthetic solution was used The kidnec was exposed 
through a left oblique muscle-cutting incision extending from the tip of the 
twelfth nb to 1 cm m front of the antenor-supenor iliac spree The ladnex was 
mobilized extrapcntonealh and deln ered The renal pedicle was ligated and 
divided en masre During the ligation of the pedicle the infant became shocked 
further manipulation a as discontinued for about three minutes Blood trans- 
fu-ion m» Parted and the wound coiered with a warm saline pack The ureter 
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was ligated and divided about 2 cm from the pelviouretenc junction The renal 
space was drained and the incision closed in layers 

After 100 ml blood had been given the transfusion was discontinued During 
the first 8 hours the infant was given 2-ounce feeds of glucose saline and later 
milk, but vomited after each feed Breast feeding was then recommenced satis¬ 
factorily 

Crystalline penicillin 200,000 units was given intramuscularly twice daily for 
3 days 

The unne output was normal after 24 hours Frequent yellow stools were 
passed after 24 hours and well formed stools after 48 hours 

The drainage tube was removed in 48 hours, and the skin sutures on the 
seventh day The infant w as discharged from hospital on the tw elfth day after 
operation when his -weight was 7 pounds, 9 ounces (average daily gam 
ounces) Tw o } ears, 7 months later his w eight was 32 pounds He was fit and 
v, ell and show ed no evidence of recurrence 

Pathologj report The tumor appeared to have a definite capsule, was found 
to ha\ e mcorporated the low er pole of the kidney and measured approximately 
55 b> 30 by 25 mm On cross-section (fig 2, A) the tumor was greyish-white with, 
along the edges, small areas of hemorrhage The renal pelvis and ureter were 
not lm aded 

The miscoscopic picture was typically that of Wilms’ tumor (fig 2, B) The 
sarcomatous elements, as is often the case, dominated the picture 

DISCUSSION 

In children, with the exception of the eye, the kidney is the organ most fre- 
quenth affected by malignant tumor Renal tumor accounts for 20 per cent of 
all cancers m children while it constitutes only 0 5 per cent in adults At the 
Maxo Clinic 13 nephroblastomas occurred among 271 cases of renal neoplasms, 
that is, 4 8 per cent (Weisel et al 1943) and m the British Isles 189 among 2,314, 
that is, 8 2 per cent (Riches et al 1951) The incidence among admissions to the 
Ro\ al Hospital for Sick Children at Glasgow (McCurdy 1934), the Roswell Park 
Memorial Hospital (Sauer 1948) and the James Whitcombe Rilej Hospital for 
Children (Garrett and Mertz 1953) was one in 3,000 

Nephroblastoma is essentialh a disease of infancy and childhood, the axerage 
age incidence being three to four years Table 1 shows the age incidence in the 
larger senes of cases reported 

Walker (1897) stated that 2 17 per cent of these tumors were found m the 
fetus and 0 7 per cent were present at birth Dean and Pack (1932) mentioned 
tumor- m 7-month fetuses and in full-term babies, mam of whom were still 
born Porter and Carter (1920) and Siher (1947) haxe reported large tumors 
<au-mg dx«toua Gross and Xculinu-er (1950) hn\e performed nephrectonn on 
a 5-weeks old infant 

In our ca-e, the tumor w is palpable at the age of G daxs and can be assumed 
to h no been present at birth 

The tiolog\ of the tumor is unknown The presence of nephroblastoma in 
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Fig 1 A, pj'elogram shows dilated and splaj ed out calyces of left kidnei B, p}elogiam 
shows normal right Kidney 
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was ligated and divided about 2 cm from the pelviouretenc junction The renal 
space was drained and the incision closed in layers 

After 100 ml blood had been given the transfusion was discontinued During 
the first 8 hours the infant was gn en 2-ounce feeds of glucose saline and later 
milk, but vomited after each feed Breast feeding was then recommenced satis¬ 
factorily 

Crystalline penicillin 200,000 units was gn en intramuscularly twice daily for 
3 days 

The unne output was normal after 24 hours Frequent yellow stools were 
passed after 24 hours and well formed stools after 48 hours 

The drainage tube was removed in 48 hours, and the skin sutures on the 
seventh daj The infant w as discharged from hospital on the twelfth day after 
operation w hen lus w eight was 7 pounds, 9 ounces (average daily gain 1)4 
ounces) Two years, 7 months later his weight was 32 pounds He was fit and 
well and showed no evidence of recurrence 

Pathologj report The tumor appeared to ha\ e a definite capsule, was found 
to hax e incorporated the Ion er pole of the kidne} and measured approvimatelj 
55 by 30 bx 25 mm On cross-section (fig 2, .4) the tumor was gre3nsh-w hite with, 
along the edges, small areas of hemorrhage The renal pelvis and ureter were 
not ini aded 

The miscoscopic picture was typicallj that of Wilms’ tumor (fig 2, B) The 
sarcomatous elements, as is often the case, dominated the picture 

DISCUSSION 

In children, with the exception of the eye, the kidney is the organ most fre- 
quenth affected by malignant tumor Renal tumor accounts for 20 per cent of 
all cancers m children while it constitutes onl\ 0 5 per cent m adults At the 
Ma\o Clinic 13 nephroblastomas occurred among 271 cases of renal neoplasms, 
that is, 4 8 per cent (Weisel et al 1943) and in the British Isles 189 among 2,314, 
that is, 8 2 per cent (Riches et al 1951) The incidence among admissions to the 
Ro\ al Hospital for Sick Children at Glasgow (hlcCurdj 1934), the Roswell Park 
Memorial Hospital (Sauer 1948) and the James Whit combe Rilej Hospital for 
Children (Garrett and Mertz 1953) was one in 3,000 

Xephrobhstoma is es«entiall\ a disease of mfanej and childhood, the axerage 
age incidence being three to four xears Table 1 shows the age incidence in the 
larger senes of eases reported 

Walker (1897) stated that 2 17 per cent of these tumors were found m the 
fetus and G 7 per cent were present at birth Dean and Pack (1932) mentioned 
tumors m 7-month fetuses and m full-term babies, mam of whom were still 
bom Porter and Carter (1920) and Silxer (1947) haxe reported large tumors 
musing d\stocia Gross and Xeuhauser (1950) haxe performed nephrectomx on 
i 1 weeks old infant 

In our case, the tumor was palpable at the age of 6 daxs and can be assumed 
to li no been present at birth 

lho i tiologx of the tumor is unknown The presence of nephroblastoma in 
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several members of the same family (Walkei 1897, Deuticke 1931, Bobbio 1935, 
Maslow 1940) does suggest a hereditary factoi m some cases 

Occasionally there are associated congenital abnormalities Gaukn (1951) re 
ported simultaneous tumors in identical twins on the light and left sides re 
spectively This does support the theory that the nephroblastoma is a malfor 
mation rather than a true neoplasm 

Kretschrnei and Hibbs (1931) and Maslow (1940) obtained a history of trauma 
and infection in some cases Moore (1942) suggested that trauma may be a stimu 
lus to cell activity but Hariah (1933) thought that trauma was often responsiblf 
foi the discovery rather than the development of the tumoi 

In our case there was no history of other members of the family being affectec 


Table 1 



No of 
Cases 

Average Age 

Youngest 

Oldest 

Loughnane, 1914 

35 


3 mos 

12 yrs 

Mixter, 1922 

17 

3 jrs 6 mos 



Magoun & MacCartj, 1923 

7 


1 j r 8 mos 

7 jrs 

Hyman, 1925 

10 


9 mos 

9 j rs 

Hunt & Hager, 1929 

13 

4 yrs 

I ju 8 mos 

7 yrs 

Lieberthal, 1931 

7 

2 yrs 7 mos 

6 mos 

7 yrs 

Kretschmer d Hibbs, 1931 

17 


3 mos 

6 yrs 6 





moa 

Dean & Pack, 1932 

16 

3 yrs 


37 yrs 

McCurdy, 193 4 

27 

Under 3 yre 



Bradley d Pincoffs, 1938 

5 

2 yrs 5 mos 

2 mos 

6 yrs 

Kerr, 1939 

14 

3 jrs 3 mos 


6 yrs 

Adams & Hunt, 1939 

5 

3 yrs 

1 ju 9 mos 

6 jrs 

Ladd d White, 1941 

6° 

Under 3 yrs 

2 mos 

9 yrs 

Weisel et al , 1943 

44 

35 under 7 j rs 

7 mos 

69 yrs 

Melieow, 1944 

9 

[ All under 4% 

1 week* 

41£ yrs 



yrs 



Nesbit d Adams, 194G 

10 

15 under 6 yrs 

0 mos 


Silver, 1947 

18 

15 under 6 vrs 

3 daysf 

27 j rs 

Daiv, 1948 

7 

All under 4 yrs 



Sauer, 1948 

16 

3 yrs 

1 dayf 

11 jus 

Bradley d Drake, 1949 

12 


1 yr 

S yrs 

Senger et al , 1950 

6 

All under 4 Yz 

5 mos 

4 jrs 6 


jrs 


mos 

Goddard, 1950 

39 

37 under 7 j rs 

Under 0 mos 

9 jrs 

Gross d Neuhauser 1950 

96 

Majority under 

3 nts 




4 jus 



Riches et al , 1951 

189 

50% 2-4 yrs 


8 jrs 

Brown, 1961 

13 


8 mos 

Rusche, 1951 

40 

60% under 3 

3 mos , 

10 l rs 



jrs 


11 i rs 

Garrett d Mertz, 1953 

24 

16 under 3 yrs 

0 mos 


* Complete report not given 
t Operation performed at age of 1 month 
J Metastases present at birth 
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nor was there any history of trauma or infection of the infant after birth or of 
the mother during pregnancy 

The presentmg symptom m over 80 per cent of cases is a mass which may 
increase rapidly in size due to hemorrhage into it Bland-Sutton (1917) reported 
a tumor weighing 36 pounds The danger of repeated palpation of the tumor has 
been stressed by White (1951) and others Hematuna occurs late and conveys 
a bad prognosis 

In this patient the tumor was small and found only on careful examination 
In a child of this age the tumor may easily be nussed unless it is looked for 
There was no hematuna and no evidence of pain 

In every case an excretory pyelogram should be done There is no character¬ 
istic picture, it vanes from absence of excretion to x arying degrees of distortion 
of the calyceal or pelvic pattern The mam value, however, is m determining the 
presence and normality of the contralateral kidney and in differentiating from 
other kidnev lesions, for example, hy dronephrosis, polycystic kidney, etc , which 
produce charactenstic pictures 

In infants rntrax enous pyelographv may be impossible Beer and Theodore 
(1934), Xesbit and Douglas (1939) and Brown (1951) hax e obtained satisfactory 
visualization by subcutaneous injection of diodrast The rate of absorption of 
the diodrast may be increased by r use of hyalase Others prefer intramuscular 
injection (Adams and Hunt 1939) 

In our patient, good \ isuakzatiou was obtained after injection of 15 ml of 35 
per cent diodone into the sagittal sinus Because of intestinal gas shadows ob¬ 
scuring the contralateral renal pehis, it was necessary to lepeat the examination 
\Ac hare since obtained satisfactory pxelograms on infants 2 days and 4 days 
old by this method Intrasagittal injection is simple and harmless, and better 
pictures are obtained by this method than by subcutaneous or mtiamusculnr 
injection Obx lously, its use is restricted to the x oung infant 

■Ascending py elography is unnecessary as a routine procedure In the male in¬ 
fant, it is traumatic, requires a general anesthetic and may cause delay r m treat¬ 
ment 


X-ray of the chest should be taken in all cases as pulmonary metastases often 
appear earh Perineal or mtrapentonenl air sufBation and aspiration biopsv are 
of doubtful \ nine and may be dangerous 

Nephrectomx ns the primarx method of treatment is accepted Mam authors 
fax or i transporttonenl approach as it gixes a better exposure and permits earh 
ligation of the pedicle and ureter and better exploration for metastases, but Culp 
and Hartman (104S) adxisc it only for the xcrx large tumors Tor the small tu¬ 


mor, adequate exposure is obtained bx a postcrolunibar extraperitoneal approach 
In most ca=es inhalation anesthesia has been u«ed Doming (1923) and W alters 
and Priest lex (1934) liaxe u=cd local anesthesia V large amount of noxocam in- 
jcitul into the tissues max be toxic to the infant In our case, adequate anes- 
the-i i was obt lined bx the injection ot onlx 10 ml of 0 5 percent noxocam The 
infant became shocked when traction x\as applied to the renal pedicle Doming 
U921) found the s Vm e Thisxxould probablx not haxe occurred hid the pedicle 
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been infiltrated with the anesthetic solution The use of local anesthesia is oh 
viously restricted to infants with small tumors and is probably satisfactory only 
when the kidney is exposed extrapentoneally 

While cures have been reported from treatment by irradiation only (Dean 
1945, Whitehouse and Lampe 1953), this method of treatment is generally con 
sidered unreliable Irradiation is usually employed m conjunction with nephrec¬ 
tomy but there is no agreement as to the relative values of preoperative and 
postoperative irradiation Ladd and White (1941) and Gross and Neuhauser 
(1950) doubt whether the prognosis is improved by preoperative irradiation and 
suggest the possibility of dissemination during therapy The value of postopera- 


Table 2 



No 

Prob- 




of 

able 

Length of Survival 

Time of Recurrences 


Cases 

Cures 



Loughnane, 1914 

35 

4 

Over 3 yrs 


Mixter, 1922 

17 

1 

3 yrs 6 mos 

Within 18 mos 

Magoun & MacCartj, 1923 

7 

1 

1 yr 6 mos 

Within 12 mos 

Hyman, 1925 

10 

0 


Within 12 mos 

Hunt & Hager, 1929 

13 

1 

7 3 r rs 

Within 13 mos 

White, 1931 

9 

2 

Over 4 yrs 

Within 12 mos 

Kretschmer & Hibbs, 1931 

17 

?1 



Dean A Pack, 1932 

16 

0 


Most within 9 mos 

McCurdj, 1934 

27 

0 


Most within 12 mos 

Pnestlej A Broders, 1935 

65 

4 

2 over 3J£ 


Campbell, 1937 

55 

5 

Over 1 yr 

Most within 4 mos 

Bradlej & Pincoffs, 1938 

5 

0 



Kerr, 1939 

14 

1 

Over 4 > rs 


Adams A Hunt, 1939 

5 

=2 


Within 6 mos 

Ladd & White, 1941 

60 

14 1 

Over 18 mos 

Most within 9 mos 

Weisel et al , 1943 

44 

l 

5 over 5 yrs 

Most uithm 12 mos 

Melicow, 1944 

9 

1 

4 yrs 6 mos 


Nesbit & Adams, 1946 

16 

8* 

Over 3 yrs 6 

Within 6 mos 




mos 


Dean, 1945 

20 

5f 

Over 5 > rs 


Silver, 1947 

18 

10 

Over 2JL' r s 


Daw, 1948 

7 

3 

Over 2 j rs 

Within 9 mos 

Sauer, 194S 

16 

1 

Over 9 j rs 

Most within 6 mos 

Culp A Hartman, 1948 

4 

1 

1 j r 6 mos 

Within 4 mos 

Bradle\ A Drake, 1949 

12 

2 

Over 5J^ J rs 


Senger et al , 1950 

6 

1 

Over 6 yrs 

All within 2 j rs 

Goddard, 1950 

39 

5 

Over 4 irs 

AH within 19 mos 

Gross A Neuhauser, 1950 

96 

32 

Over 18 mos 

Within 9 mos 

Riches et al , 1951 

189 

21 

Over 3 j rs 


Broun, 1951 

13 

3 

Over 1 ir 


Rusche, 1951 

40 

6 

Over 5 1 rs 

Most within 12 mos 

White, 1951 

28 

4 

Over 5 i rs 


Garrett A Mertz, 1953 

24 | 

8 

Over 2 i rs 



* One case treated tn irradiation onh 
t Treated b\ irradiation onh 



W TOVCS ’ ttjmob 


203 


tne irradiation is difficult to evaluate The importance of screening the vital 
organs and keeping a careful check on the blood cells during irradiation has been 
stressed Epiphj seal arrest (Silver 1947, Garrett and Mertz 1953) and agranu¬ 
locytosis (Barr and Schulte 1950) have been reported 

With early diagnosis, controlled transfusion and improvement m anesthetic 
and operativ e techniques, mortality from operation has fallen and cure rate has 
increased Xo patient with metastases has been cured by any form of treatment 
Gross hematuria, marked loss of weight, gross anemia and fixity of the growth 
are poor prognostic signs 

Ladd and White (1941) and Weisel et al (1943) found that the degree of cellu¬ 
lar differentiation had no bearing on the prognosis but that the degree and ex¬ 
tent of hemorrhage and necrosis, rupture of the capsule and invasion of the 
renal \ em had 

The prognosis is not affected by the duration of symptoms (Kerr 1939) but 
there appears to be some relation between age of patient and survival rate 
Ladd and White (1941) and Gross and Xeuhauser (1950) have reported 50 per 
cent and 80 per cent cure rate during the first v ear of life This mav be due to 
earlier diagnosis 

Recurrence rate after operation is high Late recurrences ev en up to ten j ears 
have been reported but nearlj all recurrences occur within nine months Re¬ 
currence after one vear is unusual and Campbell (1937) regards 1-vear survival 
with no evidence of recurrence as cured Ladd and White (1941) and Gross and 
Xeuhauser (1950) accept 1)4 to 2-j ear sumv al as cured The cure rate and time 
of recurrence in the larger senes of cases are shown m table 2 

It is probablj too soon to saj what the end result of this case will be There 
was no evidence of metastases at the time of operation The histological picture 
showed a high degree of cellular differentiation and there was no evidence of 
renal v em mv olv ement 

The child is non 2 jears, 7 months old with no evidence of local recurrence or 
distant metastases and the prognosis can therefore be regarded as good 

SUMMARY 

V care of nephroblastoma in a 6-dav old infant, treated bv nephrectomv onlv, 
i- reported This is probabh the voungest successfullv treated case 
The importance of thorough routine phvsicnl examination of infants is stressed 
Intrasagittal injection for pvelographv is mentioned as an alternative to in¬ 
travenous, < 111)0111 aneou« and intramuscular injection 

locil anesthesia is recommended for nephrectomv in infants with small 
tumor- 

The literature on the clinical a=pect of the disease is reviewed 

We an grateful to Professor D B Stewart, Department of Obstetrics Uni- 

vorutv College of the West Indies, for Ins interest m the preparation of this 
i are n port 
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MULTIPLE DISSIMILAR TUMORS IN ONE KIDNEY 

SALVATORE A PENNISI, SIMON RUSSI avd R CARL BUNTS 

From the Urological Scchon, Surgical Service and Pathology Section Laboratory Service, 
McGuire Veterans Administration Hospital, Kicfmiona, Fa 

A renew of the literature ret eals infrequent case reports of multiple dissimilar 
tumors in one kidney 1 !1 Only one case report of three dissimilar tumors in the 
same kidney was found Wildbolz reported a patient with a peine papilloma, 
papillary carcinoma and hypernephroma in a single kidney 1 Another report of 
three dissimilar tumors follows 


CASE REPORT 


No 48-4875 A 52-year-old white man was admitted to the urology semce 
on March 19, 1953 because of cohckr right flank and right lower quadrant pain 
of 4 weeks’ duration Intermittent gross hematuna had been noted for 5 weeks 
prior to this admission The hematuna became progresat ely se\ere until 2 
day s pnor to hospitalization at which time it ceased 

Examination disclosed a baldmg, edentulous white man in no acute distress 
Abdominal examination showed roluntary nght sided ngiditt with a nght 
pararectus, penumbihcal area of moderate tenderness, measunng about 5 br 
IQ cm No palpable abdonunal organs were found An asymptomatic, nght, in¬ 
complete, indirect inguinal hernia was also found Rectal examination showed a 
grade 2 symmetneal, firm prostate Questionable enlargement of the nght sem¬ 
inal reside was noted 

Laboratory examination Hemoglobin 13 1 gm per cent White blood cells 
10,100 with 79 per cent neutrophils and 21 per cent lymphocytes Blood urea 
nitrogen 13 gm per cent Serology Negatiie cardiolipm Unnalrsis pH 5 5, 
specific grantr 1 025, slight, trace of albumm, no sugar, 15-16 red blood eell= 
and 1-3 white blood cells per low power field 


A Gemto Unn Surg , 31 91, 193S 


Accepted for publication April 4, 1957 
‘AAiidbolz, H Proc A Congr Int Soc Urol , 2 1G3 1933 
Bern F B J Med Research 40 459, 1919 
’Gnnes, R C and Templeton F R J Urol , 5 517,1921 
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MULTIPLE DISSIMILAR TUMORS IX OXE EtDXEY 

SALVATORE A PEXVISI, SIMON RUS3I and R CARL BUSTS 

F'om tte Urdcs-.cc 1 S'dion Ss-mccl crd Patio’on- Soc!ion Lcborato-y S-mcc 

2JcG"jn-€ Tc'erans Ad~rmsl~aUon Hospital, Riebr'ond Va 

A review of the literature reveals infrequent case reports of multiple dissimilar 
tumors m one kidnev 5 - Only one case report of three dissimilar tumors in the 
same kidnev was found Wildbolz reported a patient with a pelvic papilloma 
papillarv carcinoma and hypernephroma m a single kidnev 1 Another report of 
three dissimilar tumors follows 


CASE BEPOPT 


Xo 4S-4875 A 52-; ear-old white man was admitted to the urology service 
on Match 19 1953 because of colicky right flank and right lower quadrant pain 
of 4 weeks- duration Intermittent gross hematuna had been noted for 5 weeks 
prior to this admission The hematuna became progressive]v severe until 2 
davs pnor to hospitalization at which time it ceased. 

Examination disclosed a balding edentulous white man in no acute distress 
Abdominal examination showed voluntary nght sided ngiditv with a nght 
pararectus penumbihcal area of moderate tenderness measuring about 5 by 
10 cm Xo palpable abdominal organs were found An asvmptomatie nght in¬ 
complete indirect inguinal hernia was also found Rectal examination showed a 
grade 2 svmmetncal firm prostate Quesnonable enlargement of the nght sem¬ 
inal vesicle was noted 

Laboratorv examination Hemoglobin 13 1 gm per cent White blood cells 
10 100 with 79 per cent neutrophils and 21 per cent lvmphocvtes Blood urea 
nitrogen 13 gm per cent Serology Xegative cardiohpm Unnalvsis pH 5 5 
qiecific gran tv 1 025 slight trace of albumin no mgar 15-16 red blood cells 
and 1-3 white blood cells per low power field 
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Fir 3 I, low power photomicrograph B, high power photomicrograph of cvstadenoma 
^honing papillart fronas cotered b\ somewhat atvpical cuboidal epithelium containing 
large pale bpophages in stroma 


\ trun-dumbar aortographt and paracocci geal oxtgen insufflation on March 23 
did not ret cat ant gn>s abnonuahtt of the ladnets Exploration of the nglit 
hidnct on Marcli 25 retealed a small, solid, 1 5 cm nodule on the lotter com ex 
■-iirfaio and a hard nodular pelt is \ right nephrectomt ttas performed Post- 
operatne cour-c tta-- unetentful 
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Cystoscopy on Match 20 showed blood coming from the right ureteral onfice 
Retrograde pyelography visuahzed an irregularity of configuration of the nght 
pelvis and calyces (fig 1) The left kidney appeared normal There was no mdigo 
carmine dye excretion from the right and normal excretion from the left ureter 



Fig 1 Right retrograde pyelogram demonstrates incomplete filling 



Fig 2 Cross section of hidnej shoos adenoma at lower pole and papillary tumor of pelvis 


multiple dissimilar tumors in one kidney 
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Fig 5 L low power photomicrograph of pehic tumor shows papillart projections 
posed of stratified transitional cpitlielium supported b\ slender connective tissue stalks 
B high power photomicrograph of pehic tumor shows cellular pleomorphism with few 
grotesque nuclear masses 


presented the usual configuration of cortical and medullary tissue The cortex 
measured 7 mni in tluchness \ slight amount of penpelvic fat w as present \ 
sessile, papillarj lesion was present in the lower part of the pelvis at its junction 
with the ureter The lesion was roughly otal-shaped, measuring 3 cm in the long 
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Pathology report The gross specimen consisted of the right kidney which was 
bean-shaped and measuied 11 cm from pole to pole, 6 5 cm m width and 35 
cm in thickness (fig 2) The capsule stripped mth ease revealing a smooth, 
pale ieddish-brown, cortical surface with a few fetal lobulations The cut surface 
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Fig 4 A, Ion poner photomicrograph shows discrete, nonencapsulated, myxomatous 
nodule with trapped tubular structure B, high power photomicrograph slions mj xomat 
stroma surrounding epithelium lined tubular structure 
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A discrete, nonencapsulated nodule was seen m the cortex Its external surface 
was rounded and bulged into the capsule The nodule was made up of multiple 
cvstic concamerations filled by slender papillary or club-shaped fronds (fig 3, A) 
The walls and the papillary projections were covered by a single laver of cuboidal 
or low columnar epithelium The cells and their nuclei showed some x anation of 
size The nuclei varied in shape and intensity of staining and showed some dis¬ 
tortion of polarity The stroma of the papillary processes contained m many in¬ 
stances large, pale polygonal cells with a pale, finely granular cytoplasm and 
eccentric bland nuclei (fig 3, B) Although the cellular morphology of the lesion 
and its lack of encapsulation were somewhat disturbing, the small size of the 
lesion made us decide in far or of the diagnosis of papillary cystadenoma In 
addition to this lesion, •several nodules of microscopic proportions were scattered 
through the parenchyma of the kidnev They were round or ox al structures made 
up of a pale myxomatous stroma supporting somewhat distorted, scanty tubular 
elements lined by cuboidal epithelium The nodules displaced the neighboring 
elements of kidnex parenchyma (fig 4, A) and were well demarcated but not en¬ 
capsulated The stromal cells were stellate or spindle-shaped with anastomosing 
fibrillar, cytoplasmic processes in a pale homogeneous matrix The epithelial 
structures were curved tubules lined by somewhat distorted cuboidal cells (fig 
4, B) There nodules were classified descriptively as myxoadenomas The pelvic 
lesion was made up of a luxuriant overgrowth of transitional epithelium forming 
numerous papillarx projections supported by slender connectixe tissue stalks 
(fig 5, .4) No downgrowth of epithelium into the pelvic wall could be demon¬ 
strated There was a fairly dense laxer of lymphocytic infiltration within the 
lamina propria at the base of the lesion The individual epithebal cells presented 
an orderly pattern of transitional epithelium undergoing hyperplasia Howei er, 
in a few areas, there was conaderable pleomorphism and atypical mitotic actmti 
(fig 5, B) which suggested the pathologic diagnosis of transitional cell carcinoma 
of the renal pelvis Examination of the ureteral segment rex ealed no significant 
pathologic changes In summary, a single kidnex presented a 1) papillarx- cx-sta- 
denoma, 2) multiple mvxondenomas and 3) papillarx transitional cell carcinoma 
of the renal pelxis 


COMMENT 

Bern reported 4 cases of sxmchronous different tumors in one kidnex : Grai es 
and Templeton in reporting two cases remarked, ‘Combined renal tumors are 
rare ’* Del ne<= reported a case of two tumors mx olxnng one side of a horseshoe 
kidnex 4 Balch reported a case of two different neoplasms mx olxrng one kidney 1 
In their discussion of the relation between adenoma and carcinoma of the kidney, 
Cabot, and others mcidentallx mentioned that thev saw several cases where a 
kidnex grossh showed ‘ both a carcinoma and single or multiple adenomas ” 6 
There reports along with others are tabulated in table 1 


SUMMART 

V ease report of three dissimilar tumors in one kidnej is presented 
tabulation of reports of synchronous dissimilar tumors in one kidney 


along xnth 
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Tabi e 1 Multiple dissimilar tumors in one kidney 


Author 

Year 

Side 

Agi 

e Sci 

c Tumors 

Berry 1 

1919 

Right 

43 

F 

Adrenal cell carcinoma, fibrosarcoma 



Left 

35 

F 

Adenocarcinoma, fibrosarcoma 



Right 

72 

M 

Hypernephroma, leiomyosarcoma 




51 

M 

Adrenal tumor, renal cell adenomn 

Graves A Templeton’ 

1921 

Left 

52 

M 

Papillary carcinoma of pelvis, hyper 






nephroma 



Right 

52 

M 

Papilloma of pelvis, papillary cist 






adenoma of kidney 

Patch <L Rhen 7 

1924 


68 

M 

Papilloma of pelvis, papillary ndeno 






cystoma of kidney 

DeVries’ 

1930 

Left 

57 

M 

Papilloma of pelvis, hypernephroma 

Judd & Donald 8 

1932 




Adenocarcinoma, fibrosarcoma 

Wiidbolz 1 

1933 




Papilloma of pelvis, papillary car 






emoma, hypernephroma 

Balch 6 

1935 

Left 

63 

M 

Papillary carcinoma, hypernephroma 

Chwalla 8 

1936 




Hypernephroma, sarcoma 

Mintz 10 

1937 

Right 

48 

M 

Spindle cel] sarcoma, squamous cell 






carcinoma of pelvis 



Right 

53 

M 

Adenocarcinoma, fibrosarcoma 

Dick 11 

1942 

Left 

51 

M 

Renal cell carcinoma, papilloma of 

Weisel & Dockerty 15 

1942 

Right 

48 

M 

pelvis 

Adenocarcinoma, fibrosarcoma 



Left 

68 

M 

Adenocarcinoma, fibrosarcoma 

Riopelle 11 

1945 

Left 



Epithehosarcoma, lipofibromy omn 

Olsterlin 1 ’ 

1945 

Right 

57 

M 

Wilms’ tumor, adenocarcinoma 

Mehcow 1 * 

1945 

Right 

65 

M 

Papillary epitheboma of pelvis, clear 






cell carcinoma of kidney 

Cnstol, nnd others 16 

1946 




22 cases of Grawitz tumor with papil 






lary adenoma 

Macalpine 17 

1947 

Left 

72 

F 

Papillary carcinoma of pelvis, reDal 






adenoma 

Rupel A Sutton 16 

1950 

Left 

58 

F 

Papillary carcinoma of pelvis, ndeno 






carcinoma 

Bhende 19 

1952 

Left 

35 

M 

Epidermoid carcinoma, leiomyosar 






coma 

Kline, and others’ 7 

1955 

Left 

47 

M 

Transitional cell carcinoma, ndeno 






carcinoma 

Young & Deming 11 

1955 

Right 

44 

M 

Papillary' adenoma nnd carcinoma 


diameter and 2 5 cm m the short diametei It piojected above the surface of 
the pelvis for a distance of 4 to 6 mm It had a pinkish-yellou, fnable, finely 
granular surface The major calyces a ere moderately dilated The cut surface of 
the lesion was pmh and it seemed to be confined to the inner half of the pelvic 
a all At the lower pole of the kidney, just beneath the capsule, a round nodule 
measuring 1 cm m diameter was seen The nodule had a mealy, dark bi own cut 
surface A segment of the right ureter a as also present and the entire segment 
a as patent At the proximal end of the ureter, the surrounding connective tissue 
a as thickened and mduiated Histologic sections of the kidney a ere revieacd 
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CASE REPOPT 

C W (017-9-29), a 5-y ear-old Negro girl was admitted to the Unn ersity Hos¬ 
pital Tune 10,1953 for urologic sun ey because of complaints by her parents that 
the child “wet the bed” and dribbled unne during the dav in addition to v oidmg 
apparently normal amounts of unne at regular mtenals The child had never 
been completely dry since birth She had been followed m the pediatnc outpa¬ 
tient c lini c where complaints of unnarv frequency, dnbbhng, enuresis and 
diurmal mcontmeuce were noted Shortly before this admission an intravenous 
urogram showed bilateral renal function and was reported negativ e 

General phvsical examination on admission showed a healthv girl The only 
abnormal finding was a clear, watery discharge from the urethral meatus, present 
e\ en after the child voided in normal amounts No other congemtal abnormalities 
were noted Rectal examination was negative Neurologic examination was nega¬ 
te e After voiding 200 cc clear unne, catheterization obtained 25 cc residual 
unne Unne culture yielded E cob, Proteus, and hemolytic Staph aureus An 
intravenous pvelogram showed a normal nght upper urinary tract with redupli¬ 
cation of the left renal eollectmg system The ureters were not well visualized in 
there filing At cystoscopy on June 18,1955, no ectopic onfice could be casualized 
A normally situated left ureteral onfice was cathetenzed and a pvelogram showed 
fillin g of a normal pelviocah ceal sy stem representing the lower segment of the 
reduplicated kidney A subsequent cystoscopic examination disclosed the onfice 
of the ectopic ureter leading to the upper half of the left kidney It was situated 
just inside the external meatus of the left lateral wall of the urethra It was 
cathetenzed as well as the normally situated left onfice m the bladder A simul¬ 
taneous py eloureterogram demonstrated the reduplicated collecting system 
with the ectopic ureter inserting into the urethra responsible for the child’s 
incontinence 

On June 29, 1955, renal exploration was done in order to accomplish hemi- 
nephro-ureterectomy Upon exposing the kidney a y ellow-white, irregular nodule 
was seen arising from the antenor surface of the kidney 3 cm below the cortical 
indentation that separated the two eollectmg systems Wedge resection of this 
area na« done and frozen section obtained, which was equivocal because the 
pathologist reported renal epithelial cells in a somewhat tumorous arrangement 
but could not state whether this represented a malignant change or not Since 
the area in question seemed to be completely excised, we decided to perform 
heminephrectomv and ureterectomy to the bran of the pelvis at this operation 
The patient withstood the procedure well and permanent sections of the kidney 
tumor «howed it to be a renal cell adenocarcinoma There wa« no doubt m the 
minds of our Pathology Department that this represented a malignant change 
and not a simple adenoma (fig 1) 

The slides were renewed bv Dr F K Mostofi of the Armed Forces Institute 
of Pathology, who also agreed that the lesion was a renal carcinoma He com¬ 
mented upon the similantv of the foam-tvpe cell seen m this tumor to the 
granulomatous lesions known as preudoxanthoma and felt that the definite 
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RENAL CELL ADENOCARCINOMA IN A FIVE-YEAR-OLD GIRL 
WITH A REDUPLICATED COLLECTING SYSTEM AND 
ECTOPIC URETER OPENING INTO URETHRA 

JOHN F HOGAN, JR and C EDWARD SIMONS, JR 
From the Department of Urology, University Hospital, Baltimore, Md 

Renal cell adenocarcinoma or, as it is commonly termed, hypernephroma, is 
a very rare neoplasm in childhood or adolescence Campbell 1 could find but four 
such cases in the American Tumor Registry Hempstead et al ! reported 2 eases 
of hypernephroma in children, one of which was included in the 4 cases cited by 
Campbell and previously reported by Cathcart 3 In Hempstead’s article there 
was a comment of a previously reported case of Hellstrom which showed marked 
regression m size after four days of preoperative irradiation, which would be 
most unusual for a true hypernephroma 

Mehcow 1 could find none of these tumors in infants or children in his review 
of 199 cases of renal tumors Johnson and Marshall 6 have recently reported 64 
cases of kidney tumors seen over a 25-year penod Of this group the great mn 
jonty, 59, were Wilms’ tumors They reported 3 cases of papillary adenocar 
cinoma, 2 cases of renal cell carcinoma 

Although Johnson and Marshall separate papillary adenocarcinoma and renal 
cell carcinoma, all of the cases that they reported in this group presented with 
abdominal oi flank masses, or had pyelographic deformities suggestive of tumor 
Carlson 6 lecently reported a case of hypernephroma m a 9 -year-old boy and a 
careful review of the literature which disclosed 24 cases of this type of tumor in 
children He mentioned his knowledge of two additional cases by personal com 
mumcation It would then appear that theie have been approximately tventj 
six cases of this neoplasm seen and reported previously 

Carlson’s case presented with a large mass in the left upper abdomen and the 
surgical specimen weighed 1260 gm , apparently the largest as yet reported He 
listed, m tabular foim, m his article the age, sex, etc , of all the previously re 
ported cases that he found in a careful search of the literature, the youngest case 
being seen in an infant of 6 L 2 months 

We have recently seen such a case and believe that ouis is unique in that no 
symptoms or clinical findings indicated the presence of a renal tumoi It was dis¬ 
covered because of renal exploration made necessni 3 r for an entnely unrelated 
congenital abnormality 
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1 Campbell, M F Pediatric Urologj Philadelphia W B Saundere Co , 1951 
« Hempstead, R H ,Dockert>,M B , Priestlej.J T and Logan, G B Hypernephroma 
in children, report of two cases J Urol , 70 152,1953 

3 Cathcart, Edward Proc Staff Meet , Maj o Clinic, 4 341,1129 

3 Mehcow, M M A clinical and pathologic studi, based on 199 cases Classification 
ren « a johns P on?S S Hamsf Ilfa^d Matthew , Jr Kidnej tumors of childhood J 
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CASE PXPOPT 

C W (017-9-29') a 5-year-old Negro girl was admitted to the L mveratv Hos¬ 
pital June 10 195-5 tor urologic survev because of complamts bv her parents that 
the child beet the bed and dnbbled unne dunng the dav m addition to voiding 
apparenth normal amounts of untie at regular intervals The child had never 
been completely dry since birth She had been followed in the pediatne outpa¬ 
tient c lim e where complamts of unnart frequenev dnbbhng enures* and 
diunnal mcontmence were noted Shortlv before this admission an intravenous 
urogram showed bilateral renal function and was reported negative 

General phvstcal examination on admission showed a healthv girl The onlv 
abnormal finding was a clear, waten discharge from the urethral meatus present 
e\ en after the child voided m normal amounts No other congenital abnormalities 
were noted Rectal examination was negative Neurologic examination was nega¬ 
tive After touting 200 cc clear unne catheterization obtamed 25 ec residual 
unne Unne culture vtelded E eoh Proteus and hemolytic Staph aureus An 
intravenous pyelogram showed a normal nght upper unnaxy tract with redupli¬ 
cation of the left renal collecting svstem The ureters were not well visualized in 
these filmg At eystoscopv on June IS 1955 no ectopic onfice could be visualized 
A normally situated left ureteral onfice was cathetenzed and a p\ elogram showed 
filling of a normal pelviocalvceal system representing the lower segment of the 
reduplicated kidney A subsequent cvstoscopic exammation disclosed the onfice 
of the ectopic ureter leading to the upper half of the left kidnet It was situated 
just made the external meatus of the left lateral wall of the urethra It was 
cathetenzed as well as the normally situated left onfice m the bladder A simul¬ 
taneous pveloureterogram demonstrated the reduplicated collet ting system 
with the ectopic ureter inserting into the urethra responsible for the child s 
mcontmence 

On June 29, 1955 renal exploration was done in order to accomplish hemi- 
nephro-ureterectomy Upon exposing the kidney a x ellow-whire irregular nodule 
was seen arising from the antenor surface of the kidnev 3 cm below the cortical 
indentation that separated the two collecting svstems Wedge resection of this 
area was done and frozen section obtamed which was equivocal because the 
pathologist reported renal epithehal cells in a somewhat tumorous arrangement 
but could not state whether this represented a malignant change or not Since 
the area m question seemed to be compieteh excised, we decided to perform 
henunephrectotm and ureterectomv to the bnm of the pelvis at this operation 
The patient withstood the procedure well and permanent sections of the kidney 
tumor showed it to be a renal cell adenocarcinoma There was no doubt m the 
minds of our Pathologx Department that this represented a malignant chance 
and not a simple adenoma (fig 1) 

The slides were reviewed b\ Dr F K Alostofi of the Armed Forces Institute 
of Pathologx, who also agreed that the lesion was a renal carcinoma He com¬ 
mented upon the smulantv of the foam-tvpe cell seen in this tumor to the 
aranulomatous lesions known a- pseudoxanthoma and felt that the definite 
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Fig 1 


glands, lined by malignant cells, m this case clearly differentiated it to the class 
of renal cell carcinoma 

Operation was undertaken again to perform nephrectomy of the lower renal 
segment The patient withstood the operation well Her postoperative course 
was complicated by a wound infection which delayed the convalescence but this 
slowly healed completely The pathological report of this specimen was negative 
for tumor It was not deemed helpful to give our patient radiation therapy be¬ 
cause of the poor response of this type of tumor The child was discharged August 
10, 1955 with a completely healed wound, in normal health and dry from the 
genitalia, both day and mght Followup examination reveals that she is m robust 
health with no evidence of recurrence 


DISCUSSION 


The disputed pathogenesis of renal carcinoma, either from an original adenoma, 
or from the adrenal cell rests as suggested by Grawitz, is an interesting study and 
the woiks of Campbell, 7 Bothe, 8 Cab®t and Middleton, 8 Trmkle, 10 Nicholson, 11 


7 Campbell, M F Primary malignant tumors of the urogenital tract in infants and 
children JAMA, 109 1606, 1937 

* Bothe, A F Hyp erne Phromatn Experimental and chmcal research Ann Surg , 8i 
57, 1926 , ,, , 

8 Cabot, H and Middleton, A W Relation of so called adenoma of kidney to carcinoma 
of the ladnej Trans Am Assoc Genito Unn Surg , 81 91, 1938 

10 Trmkle, A J The origin and development of renal adenomas and their relation to 
carcinoma of the renal cortex Am J Cancer, 27 676,1936 

11 Nicholson, G W Studies on tumor formation Gu-Gs Hospital Reports, 73 164, 1923 
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and Willis, 15 present the opposing news and the interested leadei is referred to 
them 

If one accepts that renal adenomas are precursois of hypernephroma, it is in¬ 
teresting that oui case presenting with such a small tumor had undergone malig¬ 
nant change Certainly, if one encounters a lesion resembling adenoma grossly, 
especially m the younger age group where its presence is most uncommon, it 
n ould seem that complete excision is warranted because of the unknown degree 
of histological change towards malignancy that may hat e occurred 

SUMMARY 

A case of renal cell adenocarcuioma has been presented m a 5-year-old patient 
The lesion did not produce a mass in the flank, pyelographic deformity, or gross 
hematuna It was discoveied only because of renal exploiation for a double 
collecting system with an ectopic uietei causing incontinence It is believed that 
this represents the tn enty-seventh case reported of this tumor in childhood 
Latrobe Building, Baltimore 2, Md (7 F H) 

15 Willis, R A Pathologj of Tumors St Louis C V Mosbj Co, 1953 
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Urme is often supersaturated with the crystalloid elements commonly found 
in urinary tract calculi 1 2 Therapeutic regimens which decrease the unnnry con 
centrations of these crystalloids have reduced the incidence of stone recur 
renee 3 6 Undersaturation is the theoretical goal of such therapy 

Approximately 34 per cent of unnary tract calculi contain apatite* and 
calcium oxalate, 19 per cent apatite, magnesium ammonium phosphate and 
occasionally calcium oxalate, and 33 per cent, chiefly calcium oxalate 5 Calcium, 
oxalate, and phosphate (PO 4 ") are the three most frequently occurring con 
stituents 

Phosphorus exists in the unne in three different ionic forms, H 2 POr, HP0< , 
and PO<* The pioportions in which these 10 ns are present depend chiefly upon 
the pH of the urme In the usual acid unne of most individuals almost all of the 
phosphoi us exists as H 2 PO. ( and HPCL Small pH changes m the urme between 
the range of 5 0 and 7 0 effect relatively large changes in the amount of POT* 
present 2 As the pH is lowered less PCL J and more IRPCL and HPCL are found 
The converse occurs with pHsqses The phosphate concentration may also be 
lowered by decreasing the total phosphorus content of the unne 

Endogenous oxalate excretion m the mine is not reduced by dietary limitation 
of oxalate Magnesium salts, administered orally, will substantially reduce 
endogenous oxalate m the urme A high oxalate diet may mcrease oxalate in the 
urme Therefoie, if marked reduction of unnary oxalate is desired, a moderate 
dietary content of oxalate and the administration of magnesium salts are recom¬ 
mended * 

The calcium ion concentration of the unne way be reduced by lowering cal¬ 
cium excietion and/or combining the free calcium 10 ns with some other substance 
to form a soluble complex Citrate which appears normally'm the unne is an 
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* The apatites occurring most commonly in stones are the complex phosphates, carbonate 
apatite (Cam(POtCOjOH)»(OH)j) and hydroxyl apatite (CaiD(POi) t (OH)j) 

1 May er, J fiber die Ausfallung von Sedimenten und die Bildung von Ixonkrementen m 
de« Harmvegen Ztschr f Um Med , 3 613, 1929 

* Pnen E L Physicochemical principles in stone formation and prevention studies in 

urolithiasis III J Urol , 73 627^352, 1955 , 

» Marshall, V F and Green, J L AJbuminum gels mth constant phosphorus intake tor 
control of renal pbosphatic calculi J Urol , 67 611-622, 1952 , 

4 Hnmmcrsten, G On calcium oxalate stone Chapter 4 in Etiologic Factors in Itcnai 
Lithmsis, A J Butts, ed Springfield, Ill Charles C Thomas, 19o6 

1 Pnen, E L Medical management of patients mth unnnry stone J Louisiana 11 00 c, 
106 123-134 1954 

6 Pnen> E L Studies in urolithiasis II Relationship between pathogenesis structure 
and composition of calculi J Urol , 61 821-836, 1949 
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excellent complexing agent, for calcium 7 6 Howexer, its excretion in the unne 
is limited and the known ways of creating increases in citrate excretion are not 
alwajs reliable Moreoxer, citrate is often destroyed by bacterial action and 
many patients with calculus disease hax e unnarj tract infections 9 Recently, 
interest has been aroused in the “complexing” of calcium with glucuromdes, 
particularly conjugated glucuromdes of salicibe acid 1C From the hterature, it 
appears that with the concentrations of both single and conjugated glucuromdes 
present in the urine, the increase in the solubility of calcium phosphates is, at 
best, about 16 per cent 11 This seems negligible m the face of the normal varia¬ 
tions in urinary calcium and phosphorus of patients on a normal diet From 
theoretical aspects, any substance which would complex calcium to a high degree 
in the unne might do so similarly m other parts of the body, particularly bone 
This was noted when versene (a powerful chelating agent) was administered 
rntrai enously 

Some recent xxork concerning equilibration of the unne with tn-calcium 
phosphate 13 suggested to the authors that such a method might be suitable for 
determinmg whether or not urine was supersaturated with respect to the ele¬ 
ments common!} found in unnary tract calculi 


MATERLAL 


Tvent}-four hour unne collections were obtained from four young normal 
male subjects under the following protocol 

1 Four control specimens were obtamed Two were pnor to the administra¬ 
tion of an} medications and tw o w ere in the middle of the experiment after fh e 
dais of abstinence from an} of the medications administered 

2 4cetylsahc}lie acid, 2 1 gm per day m four divided doses was taken 
oralli for four da}s bi the subjects and collections of unne obtamed on the last 
tw o da} s 

3 Glucuronolactone* in doses of 5 gm pei day m four divided doses was 
added to the acetylsalicylic acid regimen for tlnee days and collections made on 
the last tw o days 

3 No drugs were taken for file da}s and two control specimens collected on 
the last two days of this period 


Xl , Ha7neon - H L Interrelation of citrate and calcium metabolism Editorial Am J 
Meu 20 1-3, 1950 
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Unne often supersaturated \nth the cnstalloid elements comn i ^ 
in uninn trut calculi 1 3 Therapeutic regimens uhich decrease 
centntions of these crystalloids June reduced the mci ence 
rence 3 5 Undersaturation is the theoretical goal of such t erap) ^ st j 

ApproMimtelv 34 per cent of unnan tract calculi con am ^ ^ 

calcium oxihte 10 per cent apatite, magnesium ammonium 
occasionallv c ilcium oxalate, and 33 per cent, chiefh calcium ox ^ 

oxalate, and phosphate (POU) are the three most frequen y 

stituents TT pQ ( - HPOi, 

Phosphorus exists m the unne m three different ionic forms, j c ^ ie Qy u poa 
and P0 4 “ The proportions in which these ions are present epen ^ a u oi tbf 
the pH of the unne In the usual acid unne of most indmdua s a , etmc1 
phosphorus exists as H*PO< and HPCh Small pH changes in e ^ ^ pq; 
the range of 5 0 and 7 0 effect relntnelv large changes in t ie am flrc fount 
piesent = As the pH is lowered less PO,J and more H;POi an * r 
The com erse occurs with pH" rises The phosphate concentration 
lowered In decreasing the total phosphorus content of the urine , ^ 

Endogenous oxalate excretion m the urine is not reduced by die a ^ 

of oxalate Magnesium salts, administered orally, will substania^^ 
endogenous oxalate m the urine A high oxihte diet may increase o\» ^ 

unne Therefore, if marked reduction of unnary oxalate is desire ,i a ^ 

dietan content of oxalate and the administration of magnesium sa sa 

mended 1 ^ 

The calcium ion concentration of the unne maj be reduced by ^ 
cium excretion and/or combining the free calcnmi ions with some other su ^ 
to form a soluble complex Citrate which appears nonnallj m the uni 
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* The apatites occurringmo=t commonh in stones are the complex phospna ’ 
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excellent complexing agent for calcium 7 £ Hoy ever, its excretion in the unne 
is l imi ted and the known ways of creating increases in citrate excretion are not 
always reliable Moreor er, citrate is often destroyed by bacterial action and 
many patients with calculus disease have urinary tract infections 9 Recently, 
interest has been aroused m the “complexing” of calcium with glucuromdes, 
particularly conjugated glucuromdes of salicylic acid lc From the literature, it 
appears that with the concentrations of both single and conjugated glucuromdes 
present in the unne, the increase m the solubility of calcium phosphates is, at 
best, about 16 per cent 11 This seems negligible in the face of the normal vana- 
tions in unnary calcium and phosphorus of patients on a normal diet From 
theoretical aspects, any substance which would complex calcium to a high degree 
in the unne might do so similarly m other parts of the body, particularly bone 
This vas noted when versene (a powerful chelatmg agent) was administered 
intrai enously 12 

Some recent work concerning equilibration of the unne with tn-calcmm 
phosphate 1 * suggested to the authors that such a method might be suitable for 
determining whether or not urme was supersatuiated with laspect to the ele¬ 
ments commonly found in unnary tract calculi 


MATERIAL 


Twenty-four hour unne collections were obtained from four young nonnal 
male subjects under the following protocol 

1 Four control specimens were obtained Two were prior to the admimstra- 
1 tion of anj medications and two weie in the middle of the experiment after five 

days of abstinence from any of the medications administered 

2 Acetylsahcyhc acid, 2 1 gm per day in four divided doses was taken 
orallj for four davs by the subjects and collections of unne obtained on the last 
two days 

3 Glucuronolactone* in doses of 5 gm pei day in four divided doses was 
added to the acetylsahcyhc acid regimen for three days and collections made on 
the last two dajs 

d No drugs were taken for five days and two control specimens collected on 
, the last tw o daj s of this period 
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Urine is often supersaturated with the crystalloid elements commonly found 
in urinary tract calculi 1 2 Therapeutic regimens w hich decrease the unnary con 
centrations of these crystalloids have reduced the incidence of stone recur 
rence 8 6 Undei saturation is the theoretical goal of such therapy 

Approximately 34 pei cent of urinary tract calculi contain apatite* and 
calcium oxalate, 19 per cent apatite, magnesium ammonium phosphate and 
occasionally calcium oxalate, and 33 per cent, chiefly calcium oxalate 8 Calcium, 
oxalate, and phosphate (PO<“) are the three most frequentlj’' occurring con 
stituents 

Phosphoius exists in the mine m three different ionic forms, H 2 POr, HPOi , 
and POr The proportions m which these ions are present depend chiefly upon 
the pH of the unne In the usual acid unne of most individuals almost all of the 
phosphorus exists as H 2 PO< and HPCL Small pH changes in the unne between 
the range of 5 0 and 7 0 effect relatively large changes m the amount of POT* 
present 2 As the pH is lowered less POjJ and more IRPCL and HPCL are found 
The converse occurs with pHNqses The phosphate concentration may also be 
lowered by decreasing the total phosphorus content of the unne 

Endogenous oxalate excretion in the unne is not i educed by dietary limitation 
of oxalate Magnesium salts, administered orally, will substantially reduce 
endogenous oxalate m the unne A high oxalate diet may mciease oxalate m the 
urine Theiefoie, if marked reduction of unnary oxalate is desired, a moderate 
dietary content of oxalate and the administration of magnesium salts are recom¬ 
mended 4 

The calcium ion concentration of the unne may be reduced by lowering cal¬ 
cium excretion and/oi combining the free calcium ions with some other substance 
to form a soluble complex Citrate which appears normalR in the unne is"an 

Accepted for publication March 7, 1957 

* The apatites occurring most commonlx in stones are the complex phosphates, carbonate 
apatite (Caio(PO<COiOH)i(OH)i) and hjdroxjl apatite (Caio(P(h)j(OH) ) 

1 Maxer, J Uber die Ausfallung von Sedimenten und die Bildung von Konhrementen in 
den Harnwegen Ztsehr f klin Med , 3 613, 1929 

1 Pnen E L Phj sicochemical principles in stone formation and prevention studies in 
urolithiasis III J Urol , 73 627-652, 1955 , 

3 Marshall, V F and Green, J L Albuminum gels nith constant phosphorus intake for 
control of renal phosphatic calculi J Urol , 67 611-622, 1952 

4 Hammcrsten G On calcium oxalate stone Chapter 4 in Ltiologie Factors in Renal 
Lithiasis, A J Butt* ed Springfield, HI Charles C Thomas, 19o 6 

5 Pnen, E L Medical management of patients with unnnrj stone J Louisiana M Soc , 

106 123-134 1954 , , , ,, 

6 Pnen E L Studies in urolithiasis II Relationship between pathogenesis structure 

and composition of calculi J Urol , 61 821-836, 1949 
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xcellent compiexmg agent for calcium 7 8 However, its excretion in the unne 
, limited and the known wajs of creatmg increases in citrate excretion are not 
lways rehable Moreover, citrate is often destroyed by bacterial action and 
aanj patients with calculus disease have urinary tract infections 8 Recently, 
nterest has been aroused m the “compiexmg” of calcium with glucuromdes, 
jarticularly conjugated glucuromdes of salicjhc acid 10 From the literature, it 
ippears that with the concentrations of both smgle and conjugated glucuromdes 
oresent m the unne, the increase in the solubility of calcium phosphates is, at 
oest, about 16 per cent 11 This seems negligible in the face of the normal \ ana- 
tions m unnarj calcium and phosphorus of patients on a normal diet From 
theoretical aspects, any substance which would complex calcium to a high degree 
in the unne might do so similarly m other parts of the body, particularly bone 
This was noted when xersene (a powerful chelating agent) was administered 
intnn enouslj ** 

Some recent work concerning equilibration of the unne with tn-calcium 
phosphate 11 suggested to the authors that such a method might be suitable for 
determining whether or not unne was supersaturated with respect to the ele¬ 
ments commonh found m unnarj tract calculi 


MATERIAL 


Twentj-four hour urine collections were obtained from four young normal 
male subjects under the following protocol 

1 Tour control specmiens were obtamed Two were pnor to the administra¬ 
tion of anj medications and two were m the middle of the experiment after fix e 
dais of abstinence from anj of the medications administered 

2 Acetylsalici he acid, 2 1 gm per daj in four divided doses was taken 
orall\ for four days bj the subjects and collections of unne obtamed on the last 
tw o daj s 

*5 Olucuronolactone* m doses of 5 gm per da} in four divided doses was 
added to the acetj lsalicj lie acid regimen for three daj s and collections made on 
the last two daj s 

4 ao drugs were taken for fixe dajs and two control specmiens collected on 
the last two dax s of this period 


\r . nT ecm > E Interrelation of citrate and calcium metabolism Editorial Am J 
'led 20 1-3, 1950 

n„ ^ cnneidcn, C W , Miller, G H and Chapman W H Experimental urolithiasis X 
,™e of calcium in the unne J Urol 75 592-601,1956 
n .t,„ on " a ' ^ S , Maitland AIL and Rennie J B The unnan citrate excretion in 
pauents with renal culcuh Bnt J Urol , 21 30-3S 1949 

X cn Rnp" ^ 253^440^451^ 19 '” Saliejlate thera P' of recurrent calcium urolithiasis 

urolitIn Cn H Walker B S Salicxlamidc and ncetx Isabel lie acid in recurrent 

uroiithia<m J AM A , 160 355-360, 1956 

ctIrUemn. 1 ^ } ankinscott, \ Lemn I and Lazzlo, D Remoi nl of calcium in man 
1027* ig”, rac ^ lam,ne tetracetic acid (EOT) metabolic studx J Clm Inxcst,31 1023- 

of fntln i ^ , \arbo C L Golbx R L and Sell, 1 T Studies on tbc mechanism 

OI f ,°rmat.on of renal calculi I J Lrol , 73 930-93S 1955 m 
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Urine is often supersaturated with the ciystalloid elements commonlj fo« 
m urinary tiact calculi 1 2 Therapeutic regimens uhich decrease the unnaiy 
centrations of these crystalloids have reduced the incidence of stone rec 
rence 3 6 Undersaturation is the theoretical goal of such therapy 

Approximately 34 pel cent of unnaiy tract calculi contain apatite an 
calcium oxalate, 19 per cent apatite, magnesium ammonium 
occasionally calcium oxalate, and 33 per cent, chie y ca cunn oAii 
oxalate, and phosphate (PO<~) are the three most frequently occurring 

stituents , tt pn - HPO;, 

Phosphoi us exists in the unne m three different ionic forms, s ’ 
and POr The proportions in which these ions are present depend cfueny^P^ 
the pH of the unne In the usual acid urine of most mdividua s between 

phosphorus exists as H s PO, and HPO, Small pH changes wi the mi> n h J‘ 

L range of 5 0 and 7 0 effect relatively large changes m the amount ol f 
present 2 As the P H is lowered less PO J and more H s PO, and■ are 

The converse occurs with pIDmes The phosphate concentration may 
lowered by decieasing the total phosphorus content of the unne 

Endogenous oxalate excietion m the unne is not reduced by reduce 

of oxalate Magnesium salts, administered orally, wi SU ® _ oxa ] ate m the 
endogenous oxalate in the unne A high oxalate diet may 
unne Therefoie, if maiked reduction of urmaiy oxalate is d«*d, « 
dietary content of oxalate and the administration of magnesium . 

The calcium 1011 concentration of the mine may he induced e 

cum evc.etion and/or combining the free calcium -ns noth son, 
to form a soluble complec Citrate which appears noimally 


, _ f I lm ATaH J? 1029 i +. Am aturllflS 


i MaVer J liber die Ausfallung von eeaimenwn u»u — - 
Fr n :r£ Z ^lSnofi JSton. formnt.on n nd prevents stud.es 
urolithiasis III J Urol ,73 62/-6B2, 1956 constant phosphorus intake foi 

control of renal phosphati^calculi J Urol - £ /ch^t cr°4m Ehologic Factors in Renal 
° < Hammersten, G On orient.oxalate stone 0Jj6 

A , B Td S . Spn^eld, lb J —a 
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RESULTS 

1 Glucuromde excretion (table 1 ) The ai erage glucuromde excretion in the 
control specimens was 642 mg for 24 hours On the acetysahcjhc acid regunen 
the ai erage value was 1204 mg /24 hours with the a\ erage mcrease m glucuromde 
excretion bemg 539 mg Glucuronolactone plus aspirin m the regimen described 
yielded an a\ erage glucuromde lei el of 1441 mg noth an ai erage rise of 800 mg 
Glucuronolactone alone produced an ai erage nse of 499 mg with an ai erage 
total excretion of 1141 mg The total glucuromde excretion n as increased almost 
equally by acetylsalicj he acid and glucuronolactone gnen singly and to a 
higher lei el when these substances were taken together Howeier, their effect 
together was less than additn e 

2 Calcium (table 1) All specimens lost calcium following equilibration with 
tn-calcium phosphate Xo constant relationship was demonstrated between the 
amount of calcium lost and the calcium coneentiation m the urine prior to 
equilibration A trend w as noted in that the unnes with higher calcium concen¬ 
trations tended to lose larger amounts of calcium following equilibration 

3 Phosphorus (table 1) Changes ui phosphorus following equilibration were 
greater than a per cent of the total phosphorus in three specimens of which all 
lost phosphorus, greater than 3 per cent in nine specimens of which one gamed 
and eight lost phosphorus and greater than 1 5 per cent in 25 specimens of which 
eight gamed and 17 lost phosphorus Forty specimens were analyzed 

DISCUSSIOX 

The experiments described abo\ e may indicate that the calcium phosphates 
are not always m a supersaturated state m the filtered unne of normal indi¬ 
viduals since phosphate did not always precipitate out when the unne was 
equilibrated with tn-calcium phosphate How ei er, it, is possible that the loss of 
phosphorus mi oh ed m the precipitation of the calcium phosphates mac hai e 
heen too small to hai e been measured considering the limitations of the method 
and the total urinary phosphorus 

It should be borne m mind that the initial filtration of unne remoi ed calcium 
phosphate (probable as CaHPOi as shown by Andrews, and others ) u Unfor¬ 
tunately the total calcium and phosphorus pnor to initial filtration were not 
determined Therefore, the amounts of these substances remoi ed by the initial 
filtration are unknown If undersaturation were present only negligible amounts 
of, or none of these substances would be remoi ed by the initial filtration 

Tile unne is apparently supersaturated with some calcium salts since a meas¬ 
urable amount of calcium is always lost followmg equilibration Urinary i olume, 
pH and glucuromde concentration a aned independent of each other and it 
was difficult to note am relationship between am one of these factors and the 
absolute calcium concentration after equilibration or the calcium lost through 
equilibration Howe\ er, it appeared roughly as though some slight solubilization 
of calcium salts had been affected by lugli unnan glucuromde concentrations 
J)c spite this ,t mm he stated uiiequn ocalh that delated glucuromde lei els 
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Table 1 


Patient 


Controls 

ASA 

ASA + 
Glue. 

Glue. 

No 

1 

J J M 

pH before equil 

5 

6 

5 

5 

5 

6 3 

5 8 

5 5 

5 6 

55 




Volume (ml) 

1810 

1450 

2020 

005 

1100 

2055 

1245 

1850 

1380 

m 




P before equil (u gm /ml ) 

517 

004 

178 

1081 

1128 

489 

880 

656 

S52 

500 




A P after equil (u gm /ml ) 

-10 

+n 

-3 5 

-12 

-23 

-21 

-ii 

-11 

-8 

+? 




Ca before equil (u gm /ml ) 

70 

so 

37 

148 

146 

86 

123 

136 

113 

41 




ACa after equil (u gm /ml ) 

-3 0 

-32 5 

-4 2 

-45 

-28 

-32 

-35 

-31 

-40 

-1! 




Glucuromdes (u gm /ml ) 

460 

368 

144 

660 

1490 

068 

1370 

768 

1018 

641 

No 

2 

W G 

pH before equil 

0 0 

G 7 

5 9 


5 6 

6 84 

6 4 

5 1 

5 4 

57 




Volume (ml) 

978 

1160 

1080 


1160 

1880 

1510 

660 

020 

1380 




P before equil (u gm /ml ) 

037 

919 

486 


053 

408 

837 

1101 

3310 

559 




AP after equil (u gm /ml) 

+32 

—22 

+7 


-8 

-4 

-37 

+10 

+13 

-3 




Ca before equil (u gm /ml ) 

133 

131 

119 


132 

103 

188 6 

108 

220 

125 1 




ACa after equil (u gm /ml ) 

-48 

-51 

-22 7 


-35 2 

— 7 5 3 

-58 0 

-13 7 

-61 6 

—48 7 




Glucuromdes (u gm /ml ) 

077 

724 

695 


823 

510 

768 

1260 

1143 

475 

No 

3 

M B 

pH before equil 

51 

5 4 

6 2 

5 0 

6 1 

5 5 

5 4 

5 3 

6 5 

41 




Volume (ml) 

630 

530 

3120 

1800 

1728 

1839 

1015 

1135 

1910 

l/W 




P before equil (u gra /ml ) 

016 

1164 

200 

390 

323 

475 

955 

870 

561 

4M 




AP after equil (u gm /ml ) 

+19 

-14 

-3 5 

+7 

-8 

+7 

0 

0 

-4 

4-3 




Ca before equil (u gm /ml ) 

154 

158 

53 5 

70 0 

151 

87 8 

165 

ISO 

117 

<5~1 




ACa after equil (u gm /ml ) 

-38 2 

-37 

-30 

-6 8 

-49 5 

-10 

-31 0 

-19 6 

-44 2 

-1ft 1 




Glucuromdes (u gm /ml) 

790 

665 

163 

200 

504 

507 

1310 

1240 

675 

616 

No 

i 

W 0 

pH before equil 

6 1 

5 9 



0 0 

6 0 

6 0 

5 0 

0 5 





Volume (ml ) 

1360 

1070 



1830 

1220 

1779 

1465 

1220 

1550 




P before equil (u gm /m ) 

745 

1286 



795 

902 

645 

083 

1028 

759 




AP after equil (u gm /ml ) 

-25 

-58 



-39 

-18 

-7 

-28 

—8 





Ca before equil (u gm /ml ) 

222 

259 



134 

172 

190 

228 

174 

*07 




ACa after equil (u gm /ml ) 

-07 

-130 



-81 4 

-52 

-47 2 

-69 5 

-39 3 

-W 




Gluouromdes (u gm /ml ) 

523 

823 



748 

095 

040 

1030 

1116 

045 


P — phosphorus 

Ca — calcium 

ASA — acetylBaliovbo acid 

ASA -f- Glue — acetjlsabcjbc acid + glucuronolnctone 
Glue «- glucuronolaotone 

5 Glucuronolactone, 5 gm per day m divided doses was then administered 
for three days and urine collected for the last two days of this program 


METHODS 


Each 24-hour specimen was treated in a smulai fashion The specimens " ert 
refrigerated during collection An ahquot was suction filtered through Watmar 
No 50 paper Some of this aliquot n as removed and unnary pH, calcium, phos- 
phorus and glucuromde dete rmin ed One hundred ml was taken and mecham 
cally shaken for four hours at 25°C with one giam of pondered tn-calciun 
phosphate (Merck reagent) The ahquot v as then suction filtered as above anc 
the pH, total calcium and phosphorus of the filtrate were determined Tht 
Beckman model G-pH meter was used to measure unnary pH Calcium was 
determined by modification of the Sobel method 14 Phosphorus was determined 
by a modification of the Fiske-Subbarrow method Glucuromdes were deter¬ 
mined by a modification of the method of De Frates 16 ie 


14 Sobel, A E and Kai e, I A Estimation of submicroquantities of calcium Indus & 
Eng Chem , Analjdical Ed , 12 118, 1910 , ., , 

“DeFrates, I S andBojd.M J Microdetermmation of glucuronic acid in blood led 

Proc , 12 194, 1953 

15 Modification of method of DeFrates personal communication 
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Despite many investigations of ureteral peristalsis, 1 5 the nature of its trans¬ 
mission along the ureter is poorly understood This study undertakes to define 
accurately the electrical properties of peristaltic conduction and to investigate 
the factors affecting them in an attempt to learn more of the mechanism re¬ 
sponsible for propagation of the contraction wave through ureteral smooth 
muscle 


METHOBS 


All experiments were conducted upon ureters in situ to assure good oxygena¬ 
tion Adult mongrel dogs of both sexes were anesthetized by intravenous injec¬ 
tion of sodium pentobarbital (0 03 gm /kilo ) and a cystostomy was performed 
to permit easy insertion of an electrode assembly into an ureteral lumen A 
multichanneled modified Offner dynograph recorded the action potentials of 
peristaltic waves from the intraluminal electrodes of fine silver wire (01 inch 
diameter, fig 1) All electrode leads were insulated by stretching polyethylene 
iubmg (04 inch diameter) over them A small, distensible rubber balloon at¬ 
tached to polyethylene tubmg (04 inch diameter) n as inserted into the upper 
ureter through an opening in the renal pelvis Peristaltic waves were stimulated 
a hen desired by brief distension of the balloon 
The effect of different temperatures upon ureteral conduction was studied by 
placing Ringer’s solutions of varying temperatures into a peritoneal recess con¬ 
structed about a segment of the ureter containing two or three electrodes 
Temperature of the fluid bathing the exposed ureteral segment was observed 
and correlated with the action potentials recorded from the electrodes placed 
in the ureter contained m the pentoneal pocket The lag of temperature change 
in the ureteral w all compared to that of the fluid about it u as measured in tn o 
experiments by using a needle thermocouple inserted into the ureteral muscle 
Conductional effects of drugs u ere studied by placing solutions of them 111 pen¬ 
toneal recesses, by intra\ enous administrations and by their injection into the 
ureteral nail Conduction of naves m ureters having healed anastomoses nas 
studied similarly 5 


Accepted for publication Januan 21, 1957 
* Marble Scholar 


t Present address Waldeierstr 32/34 Munster, V calf , German! 

Rc\ 13 497^X19 \933 hC aulonomic > nne rvation of the genitourinary system Physiol 

1 Butcher H It , Jr and Sleitor, \\ , Jr Action potentials and pressure chances in 
ureteral peristaltic Ma%es Am J Physiol , 180 261-270,1955 g 

Idem Die effects of ureteral anastomo-is upon conduction of peristaltic naies An 
electro urcteroprapluc study J Uto\ 35 650-6&, 1956 An 

221 



220 


MORTON BOGASH, OTTO ROSENTHAL AAD JOHN J MURPHY 


did not render the urine of normal individuals undersaturated with calcium 

s&lts , 

Failure of elevated urinary glucuromde concentrations to render urmeun er 
saturated with calcium salts is not surprising This is m ; ^ 

mdicating that only slight solubilization of calcium salts ™ 
urrnary glucuromde concentrations attamable with sahcylates / g ^ 
lactone 11 17 Despite this, theie is evidence that salicylate therapy ^ 
stone recurrences through another mechamsm All calculi contem ciy^^ ^ 
and an orgamc matrix, a mucoprotem, mucopolysacehan P ^ ^ 

matenal with staining pioperties somewhat similai to i ^ tBd 

creased amounts in the lenal connective tissue of P atieD (amon g them 

calculi 18 16 The administration of antunftammatory & jJ„^s of 

sahcylates) reduces the quantity of this matnx-hhe ma patients 

stone formers » A reduced rate of stone recurrence has b^n report*! 
so treated The matnx is probably present m coHoidal fonn . h Ther 

as veil as reduction of the quantity of matrix mig P 1 may be more 

apy directed at both the matrix and crystalloids, simultaneously, may 

effective than a unilateral approach 


CONCLUSIONS 

Urine is almost always supersaturated with calcium salts ual i y by 

The total glucuromde excretion m the urine is mcreas lev el when 

acetylsahcyhc acid and glucuronolactone given singly and to j ^ addltire . 
these substances are taken together Their effeo og ■ tl0n of calcium 

Elevated unnaiy glucuromde levels may cause some the 

salts m the unne However, the elevated g ucuioin rono]actone do not 

recommended dosages of acetylsahcyhc acid and/ g 

render the urine undersaturated with calcium salts Droera ms of stone 

Equilibration techniques may be useful m screen g ^ 

prophylaxis designed to produce undersaturation of the unn 
commonly found in calculi 
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Table 1 

This table shows traced examples of canine peristaltic action potentials recorded under 
the circumstances tabulated to the nght of each wave Mo 7 is an example of an action 
potential recorded intracellularh from cardiac pacemaker cells, reproduced from West 
et al e The postulated true action potential shape of canine ureteral wares is shown below 
The dotted portion of this figure indicates the areas of the recorded action potential caused 
bj artefacts of volume conductor recording The prepotential shown in this wave probablj 
is present onl\ at the sites of ongm of ureteral action potentials and not in conducted 
waves 


KSmoso rmE 


TEXrsuu'Rr 


■’aa.LWifii 


l Creter Intralraltul away 

fro* site of ware 37° C 5 pins secowJs 
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RECORDED ACTION 





6 Ireter Intraltralrul near 

healetJ anastoeosls 37° c 


5 plus seconds 
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RESULTS 

1 Normal peristaltic action potentials The action potential of a single pen 
staltic wave consisted of a spike followed by partial repolanzation, a plateau 
and completion of repolanzation (table 1) When the penstaltic wave onginated 
in the ureter away from an electrode, its action potential possessed an approach 
artefact (table 1, 1) When a wave arose at an electrode, no approach artefact 
was seen (fig 1, 4) (Additional evidence that the wave arose at a given elec 
trode was its simultaneous appearance at equidistant electrodes above and be¬ 
low the electrode of ongm ) In most such waves, a small slow nse of negativity 
(prepotential) was recorded before the onset of the action potential spike (table 
1,4) 

2 Postpenstaltic interval of reduced wave velocity If one wave follows another 
within a few seconds, the speed of the second wave is less than the first This 
postpenstaltic interval of reduced velocity lasts typically for about three sec 
onds and occasionally as long as six seconds Dunng the interval of reduced 
\ elocity, the voltage time contour of the action potential of the penstaltic wave 
is abnormal (fig 2) In the earlier part of this period, that is, just after passage 
of the distension refractory penod (0 5-0 6 second after the penstaltic wave) 
there is a reduction in the total duration of the action potential, a broadening of 
the negative peak phase with httle change in voltage and no separation of re- 
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i cA / “*£RATURE IN THE URETERAL WALL 

Fit, 3 Effect of different temperatures in ureteral trail upon conduction velocm and 
action potential shape is 'hown. in graph Loirer line and accompanying heart circles above 
06 C illustrate =Iotrer velocift of waves occurring during reduction of temperature from one 
^ufficienth high to produce conductional block 

Moderate elevtnon of the temperature of the ureteral environment above 
37‘C shortened the duration of the plateau increased slightlv the conduction 
velocitv and increased the spontaneous actmtv of the ureter Bevond 41 e C 
velocitv lell with temperature increase and finalh at 45°-46~C temperatures 
ttere reached which produced conductional block A return of temperature to 
within phvsiologic limits was followed b\ a return of conduction if heating be- 
v ond the point of block had not been e\cessrv e or prolonged When conduction 
returned with tooling slower -velocities a decrease in slope of the action poten¬ 
tial spikes and a lessening of their -voltages were freqnenth noted below those 
observed at specific temperatures during heating These changes were quahta- 
tivelv similar to those observed when the temperature was elevated from a pro¬ 
longed state of cooling sufficient to block conduction 

4 The chanc s in aclwn pnUntml shapes associated with htalcd vntcral anaslo- 
mn c* with and without nephrectomy at thr time oi urthral transection and anas- 
Inmnsw Ynalvsis of the effect of ureteral transection and anastomosis upon 
sub-equent conduction of peristalsis has been presented 1 If wave conduction 
a a- ddaved in the ab-enee of sigmficant stneture at a healed anastomosis the 
duration of dr lav rouehlv correlated vvath the degree of bvdronephrosi« foimd at 
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polarization into two phases by a plateau Previous investigation* has shown 
that these action potential and velocity changes are associated with lessening of 
the strength of ureteral contraction The direction of conduction along the ure¬ 
ter does not influence these changes However, the effects of an initial wave upon 
velocity and action potential shape persist after a second wave tvhen a third one 
is stimulated within 6-8 seconds of the initial one (fig 2) 

8 The effect of environmental temperature upon canine ureteral peristaltic action 
potentials Model ate lowering of the temperature of a segment of canine ureter 
by the application of cold mammalian Ringer’s solution to it decreased the 
velocity of conduction, low ered the voltage of the plateau of the action potential 
and transformed it into oscillations (fig 3) When the temperature of the solu 
tion immediately adjacent to the segment of ureter leached 22° to 24°C, con 
duction through it ceased At temperatures just above that required to produce 
block, the velocity was the least and the plateau frequently not observed If a 
segment cooled briefly just to the point of block was then warmed, conduction 
through it agam occurred at velocities and with wave shapes similar to those 
seen as the temperature was lowered If, however, cooling was severe or pro¬ 
longed prior to subsequent elevation of the temperature, the action potentials 
showed a loss of voltage, a broademng of its spike (due to slowing of both de¬ 
polarization and repolarization), a loss of the plateau and a slower velocity of 
conduction than was present at a given temperature during stepwise coohng 



Fig 2 Graph shows relationship of interpenstaltic wave interval, conduction volocit}, 
and action potential shape Dotted line labeled “third wave” indicates further velocit} 
decrement of a wave appearing four seconds or less after plotted second waves No differ 
ences were found between waves conducting up ureter and those moving down it 
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ANASTOMOSIS 

Fig o Schematic drawing on left illustrates conditions of experiment Kidnex was 
removed, ureter transected and anastomosed 2 months before ureteral action potentials were 
stimulated and recorded 

Action potential of a single peristaltic wave is shown as it was recorded from four elec¬ 
trodes connected to channels 1 and 2 At all electrodes recording showed complete replace¬ 
ment of plateau of action potential b\ a secondary spike In some waves plateau was re¬ 
placed b\ 2 to 3 secondan spikes Channel 3 indicates contraction wave as it passed record¬ 
ing balloon between electrodes 2 and 3, and shows wave to be a single one despite presence 
of secondan spikes Pressure changes in water-filled balloon were recorded with use of a 
Sanborn electromanometer 

peristalsis but did not alter sjgmficanth the shape of the resulting action po¬ 
tentials Its effect on the x elocitx of peristalsis consisted of a shortening of the 
period of reduced wax e xelocitv In other words, during the high frequence 
peristalsis caused bv histamine, the slowing of x elocitx caused bx the recent pas¬ 
sage of a preceding wax e was less than that expected in the ureter being studied 
Howexer, no restoration of conductmtx across anastomotic ureteral sears fol¬ 
lowed its application to them 

The administration of pynbenzanune (tnpelennamme citrate) or benadrxl 
(diphenhx dramrne hx drochlonde) decreased the x oltage and broadened the peak 
phase of both the action potentials of histamine stimulation and those initiated 
bx distension until thex no longer x\ ere recordable (fig 6) The antihjstaminic 
drug* caused changes similar to those seen xnth fatigue or injure of the ureter 
These findings suggest that these drugs max proxe of value m relief of ureteral 
pain Temporan relief of pain followed the use of benadrxl in three of four 
patient* with ureteral colic 
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the tune of study The action potentials conducted through the anastomoses and 
recorded fi om electrodes placed in the anastomotic lumen showed arrival of the 
action potential with an approach artefact, an iso-electnc penod corresponding 
to the duration of delay m action potential conduction and a “departure” spike 
preceded by a prepotential and followed by an abnormal period of repolanzation 
(fig 4) The latter consisted of marked oscillations or secondary spikes in place 
of the plateau of the action potentials These plateau abnormalities were re 
corded m or adjacent to the ureteral scar m most instances and in all parts of a 
right ureter studied two months aftei right nephrectomy, ureteral transection 
and anastomosis (fig 5) 

5 The absence of effect of drugs upon action potential shape Nicotine, curare, 
hexamethomum chloride, xylocaine, prostigmme, acetylcholine with and without 
esenne, atropine, epinephrine and regitme produced no change in velocity of con 
duction or shapes of the peristaltic action potentials (table 2) Histamine, locally 
or systemically administered, increased the wave velocity and the frequency of 



2 MONTHS AFTER ANASTOMOSIS 

Fig 4 Action potential recording of a single stimulated peristaltic wave propagating 
down ureter and through anastomotic scar is traced on right Tune scale and delaj in con 
duction of the w ave at anastomosis are shown above Electrode No 4 was placed in ureteral 
lumen at anastomotic site Interelectrode distances are shown in millimeters on left 
Departure spike at electrode 4 was preceded bj a prepotential and followed by near com 
plete replacement of plateau bj a secondary spike Similar but less complete chango in 
plateau of action potentials at electrodes 3 and 5 was observed these electrodes were only 
10 millimeters from the anastomotic scar 
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ANASTOMOSIS 

Fig o Schematic drawing on left illustrate- conditions of experiment Ividnev eras 
removed ureter transected and anastomosed 2 months before ureteral action potentials were 
stimulated and recorded 

4etion potential of a single peristaltic wave is shown as it was recorded from four elec¬ 
trodes connected to channels 1 and 2 4t all electrodes recording showed complete replace¬ 
ment of plateau of action potential br a secondan spike In some waves plateau was re¬ 
placed b\ 2 to 3 secondan spikes Channel 3 indicates contraction wave as it passed record¬ 
ing balloon between electrodes 2 and 3, and shows wave to be a single one despite presence 
of secondan spikes Pressure changer in water-filled balloon were recorded with use of a 
Sanborn electromanometer 


peristalsis but did not alter agmfieantlv the shape of the resulting action po¬ 
tentials Its effect on the velocity of peristalsis consisted of a shortening of the 
penod of reduced wa\e relocitv In other words during the high frequency 
peristalsis caused br histamine, the slowing of r elocity caused br the recent pas¬ 
sage of a preceding war e was less than that expected in the ureter being studied 
Ilowerer, no restoration of conductivity across anastomotic ureteral scars fol¬ 
lowed its application to them 

The administration of pynbenzamine (tnpelennamme citrate) or benadryl 
(diphenhr dramme hr drochlonde) decreased the r oltage and broadened the peak 
phare of both the action potentials of histamine stimulation 3nd those initiated 
hr distension until ther no longer were recordable (fig 6) The antihistamimc 
drugs caused change* similar to those seen with fatigue or injure of the ureter 
The*c findings suggest that these drugs mar prore of ralue m relief of ureteral 
pain Tcmporarr relief of pain followed the use of benadnl m three of four 
patient* with ureteral colic 
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the time of study The action potentials conducted through the anastomoses and 
recorded from electrodes placed m the anastomotic lumen showed aimd of 
action potential with an approach artefact, an iso-electnc peno cor 
to the duration of delay in action potential conduction and a ep ' tum 

preceded by a prepotential and followed by an abnormal period o P 
(fig 4) The lattei consisted of marked oscillations or secondary p 
of the plateau of the action potentials These plateau abnonnaiies ^ 

corded m or adjacent to the ureteral scar m most instances an hon 

right ureter studied two months after light nephrectomy, ur 

and anastomosis (fig 5) curare, 

5 The absence of effect of drugs upon action potential shape d ’ mthout 

hexamethomum chloride, xylocame, prostigmine, aceitylcholine wi h 
esenne, atropine, epinephrine and legtoprod^^^r^^ 
duction or shapes of the peristaltic action potentials (tab ) 0 f 
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PERISTALTIC CONDUCTION MECHANISM EC CAN EXE URETER 

THE EFFECT OF BENADRYL UPON 
URETERAL ACTION POTENTIALS 



ACTION 

POTENTIALS 


+ 


t 


i 0 2.0 

TIME IN MINUTES 


DIPHENHYDRAMINE 
HYDROCHLORIDE 
100 MG. IV 



10 0 


Fig 6 This figure summarizes an experiment m xxhich 100 mg of benadnT (diphen- 
h\ dramme hvdrochlonde) was given intrai enouslv dunng active ureteral peristalsis 
Effect upon shape of action potentials is shown b\ traced examples above time scale Each 
short hue perpendicular to time scale represents a peristaltic wave Ones appearing about 
one minute after the drug administration have been dotted because some of these action 
potentials were so depressed as to make their presence doubtful 


also seen in other conducting tissues 4 6 A similar slow low voltage prepotential 
has been recorded mtracellularly from cardiac muscle in or near the pacemaker 
(table 1, 7), 6 and from nodes of myelmated nerx e fiber stimulated by long dura¬ 
tion shock near threshold strength It appears that a prepotential is common to 
tissue about to de\ elop an action potential spike and is recordable if not oblit¬ 
erated bx an approach artefact at the recording electrode It accompanies acti- 
x ation in tissues capable of “self-initiation” of impulses The fact that the ureter 
is capable of stimulation bx other than electrical or svnaptic mechanisms is m 
harmony with the presence of a prepotential 

The cause of the plateau dunng repolanzation of the action potential, what is 
responsible for its oscillation xnth cooling, its disappearance xnth fatigue and its 
replacement xnth a secondary spike or spikes adjacent to healed ureteral scars 
remain unknown If the causes of these reproducible changes in the action po¬ 
tential shape were adequately explained, the mechanism of ureteral conduction 
w ould likely be understood 

The mechanism of conduction of ureteral peristalsis has been debated since 


4 Hutter, O F and Trantwein, IV Vasal and sympathetic effects on the pacemaker 
m>ers in the sinus venoms of the heart J Gen Ph\siof,39 715-733,1956 

‘Jenenck, H P The relations between prepotential resting potential, and latent period 
m frog mmole fibers J Gen Pbxsiol , 39 773-787,1956 

‘Host T C Falk G andter\om,P Drug alteration of tran=membrane potentials 
in atrial nacemakcr cell® J Pharm and Expcr Therap , 117 245-252 1956 

243-293 lV,o nn ' T " Z " T PhvM0, °V 1( ’ <Ie ' Greter Pfluger’.- Arch f d ge- Pinsiol , 2 
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Table 2 The effects of drugs upon ureteral activity 




Method of Application 



Solutions of Drugs 
(37 C) 

Injec 

tlon 

into 

ureteral 

wall 

In per 
itoneal 
recess 
(SO cc 
\olurae) 

IV 

1 A 

Frequency 

Action PotentaU 

Epinephrine 1 1000 
solution 

1 cc 

+ 

2 cc 

2 cc 

No effect 

No effect 

Regitine 0 5 1000 
solution 



15 cc 


No effect 

No effect 

Acetylcholine 1 100 
solution (alone 
and after eser- 
me) 

1 cc 

+ 

5 cc 

5 cc 

No effect 

No effect 

Esenne 1 1000 solu¬ 
tion 


+ 

2 cc 


No effect 

No effect 

Atropine 1-2 cc 

1 100 solution 


+ 


1 

No effect 

No effect 

Nicotine 1-2 ec 

1 100 solution 


+ 



No effect 

No effect 

d - Tubocuranne 1 
mg /cc 

1 cc 


5 mg /kilo 


No effect 

No effect 

Hexamethonium 
chloride 40 mg/ 
cc 

1 cc 

+ 



No effect 

No effect 

Histamine hydro¬ 
chloride 1 10,000 
solution 


+ 

10 cc 


Increase 

No effect 

Pynbenzamine 10 
mg /cc 


+ 

8-10 cc 

8-10 cc 

No effect or 

“Fatigue 

Benadr>I 10 mg/ 
cc 


+ 

10 cc 


decrease 

No effect or 
decrease 

effect’” 

“Fatigue 

effect” 


* By “fatigue effect” is meant the disappearance of the plateau of the action potentin s, 
the reduction of their voltage and the broadening of their peak phase Such changes a so 
are seen with the “fatigue” resulting from hours of stimulation and manipulation o 
ureter and with death of the animal 


DISCUSSION 

The shape and conduction velocity of canine ureteral action potentials have 
been found to be altered primarily by physical and temporal factors, namely 
1) the site of origin m relation to the recording electrode, 2) the time since the 
preceding peristaltic wave, 3) the temperature of the ureteral vail and 4) the 
presence of healed ureteral anastomosis These factors are stressed in this study, 
because of the drugs tested, only histamine and antihistammic drugs had an ef¬ 
fect upon ureteral peristalsis 

The prepotential recorded v hen an action potential arose at an electrode is 
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through an area of ureter whose lumen was moderately distended with an ob¬ 
turator which pre\ ented appreciable narrowmg or distortion of it Also, delays 
in conduction of a peristaltic ware of greater than one second in a healed ureteral 
anastomosis suggest that distortion incident to the wate’s arm al likelj has 
disappeared before the onset of the departure phase of the v. are 
The two theories of ureteral smooth muscle conduction which seem most 
plausible at the moment are 1) the direct firing of a cell bj the electrical break¬ 
down of it= neighbor, and 2) the release bj a contractmg cell of =ome substance 
which actuates it= neighbor Proesser et al 2 fator the former hypothesis The 
evidence for either theory i c as jet lnconclusue Howeter, further studj- maj 
show histamine or some histamine-like sub=tance to be the agent responsible for 
conduction in ureteral smooth muscle 


SOIMAEI 


The \ ariatioRs m the shape of canme ureteral ac tion potentials and the condi¬ 
tions resulting in these changes hate been studied Phjsieal and temporal factors 
affecting action potential shape in canine ureter= were 

The site of origin of the ware in relation to the recording electrode (table 1, 4) 
The wate intenal when below 4 -G seconds (fig 2) 

The temperature of the ureteral wall (fig 3) 

The presence of an anastomotic =car at or near the recording electrode 
(figs 4, 5) 

Of the drugs studied (table 2) onlj lustamine and antihistamine drugs effect 
change m action potential shape or conduction telocitj' Histamine increased 
the spontaneous aetit ltj of the ureter, and decreased the effect of the passage of 
preceding wates upon the telocitj' of subsequent ones, but did not appreciable 
alter ac tion potential shape PjTibenzamine and benadrj 1 decreased the t oltage 
and broadened the peak phase of both the action potentials of histamine stimu¬ 
lation and those stimulated bj distension (fig Oj 

The mechanism of peristaltic vau conduction maj be the release of some 
histamme-hlc substance bj a contracting cell which stimulates contraction of 
neighboring cells 


Pro- «er, C L c mith C C and Melton, C E Conduction of nation 
urcu r of th« rat Am J Phwiol , 181 051-000, 1955 


potentials in the 
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Engelmann 1 concluded in 1869 that peristaltic conduction is myogenic in ongin 
and that neural stimuli are not initiating factors The mechanisms of conduction 
that deserve consideration are 

1 A neural network responsible for initiating conduction of smooth muscle 
contraction 

2 Smooth muscle piotoplasmic bridges resulting in a syncitium allowing 
conduction 

3 Conduction by mechanical distortion of the neighboring cell by the con 
tractmg one 

4 Ephaptic conduction or the direct firing of a cell by the electrical break 
down of its neighbor 

5 The release of an unknown substance by a contracting cell which activates 
its neighbor 

In this study, the factors effecting the conduction of peristalsis were found to 
be primarily physical ones, drugs having no effect upon the shape of peristaltic 
action potentials Histamine appeared to alter conduction m ureteral smooth 
muscle, as evidenced by the high frequency response of the ureter, a slight in 
crease in velocity and a shortening of the period of reduced wave velocity but it 
did not change the shape of the action potential The absence of effect upon 
conduction velocity and action potential shape by cholinergic and adrenergic 
drugs, and the transitory nature of blocking by anesthetic agents 2 suggest that 
neural elements are not responsible foi conduction If a neuromuscular synapse 
were mvolved in conduction of peristalsis, acetylcholine should effect it as it 
does the neuromuscular synapse or motor end-place of skeletal muscle The 
application of this drug in doses high enough to cause ventricular fibrillation m 
the dog did not effect peristaltic conduction Also, previous study 2 has shown no 
preference in the direction of wave propagation in canine ureters In order for a 
neural network to be mvolved m ureteral conduction a “double system” of 
nerves needs be postulated smce m all known instances, the receptor and effector 
ends of nerves differ Finally, the paucity of ganglion cells and discernible nerve 
fibers among the smooth muscle cells of the uretei furthei gainsay the impor 
tance of neural factors m ureteral conduction 

The postulation of a smooth muscle syncitium as the mechanism by which an 
action potential is conducted along the ureter is not warranted because proto¬ 
plasmic bridges between smooth muscle cells have not been identified by elec¬ 
tron microscopy 8 Indeed, the general concept of syncitial conduction needs now 
be questioned smce electron microscopy gives evidence that the mtercolated 
discs of heart muscle are really cell boundaries If protoplasmic bridges are 
present between the smooth muscle cells of the ureter, they are so small that 
electrical resistance would be great and conduction across them difficult 

Mechanical distortion by a contracting cell of its neighbor should be seriously 
considered as a possible mechamsm of ureteral smooth muscle conduction since 
the initiation of ureteral contraction is best accomphshed by distension 2 How¬ 
ever, in a previous study, 2 conduction of peristalsis was occasionally recorded 

* Weiss, J Unpublished data 
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Boiling for thirty minutes in this manner fairly consistently yielded smooth 
surfaced pieces of sponge measuring 2 mm m thickness Approximation was 
accomplished with a continuous 000 plain catgut suture The wound was closed 
in laj ers without drainage Penicillin and streptomj cm were administered for 3 
daj s postoperatively 

The animals u ere sacrificed by bleeding at 12 w eeks Urine for bactenologic 
study uas obtained by needle aspiration of the intact bladders pnor to then 
removal The fresh specimens were photographed and then fixed in formalin 
Representatn e sections were cut after fixation and stained with hematoxylin 
and eosin for microscopic study 


RESULTS 

Experiments on six dogs were done One animal died on the thud postopera- 
tn e day due to an mad\ ertent parenteral or erload of potassium A second ani¬ 
mal died on the fifth postoperatn e day due to peritonitis and wound eviscera¬ 
tion Four animals sunned the period of the expenment with no untoward 
effects Minimal local inflammatory reaction about the site of the polyvinyl 
sponge unplant was evident grossly The external surface of the bladders re- 
\ealed onh a veil healed scar (fig 1, A) In two dogs there vas some adherent 
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THE USE OF POLYVINYL SPONGE FOR EXPERIMENTAL 

CYSTOPLASTY 

HAROLD G KUDISH 

From the Department of Urology, Institute for Medical Research and Division of Laboratories, 
Cedars of Lebanon Hospital, Los Angeles, Calif 

Nonabsorbable foreign materials have occasionally been useful in the surgical 
reconstruction of various organs and body structures Tantalum, vitallium, stain 
less steel, polyethylene and methyl-methacrylate have replaced living tissue to fill 
defects or correct deformities The limitation of foreign materials is well recog 
rnzed Foremost among these, and common to all m widespread use, is the failure 
of union with the surrounding living tissue In specific circumstances this charac 
tenstic is not a limitation but rather an asset In others it is more or less a handi 
cap, while in still others it constitutes a major objection to the use of foreign 
materials It is apparent, therefore, that stable and biologically inert, non 
absorbable materials, which become a part of the structure of the living tissue, 
would be extremely important in surgery 

Polyvinyl sponge is made from polyvinyl alcohol by a special process wherein 
the polyvinyl alcohol is foamed and then hardened with formaldehyde Sponges 
of uniform texture and quality are commercially available for cleaning purposes 
They are available for medical use under the name of lvalon * 

The color of pure polyvinyl sponge is white The cut surface resembles a slice 
of white bread, but the texture can be varied considerably during the manu 
factunng process Diy polyvinyl sponge is hard and rigid, whereas moist sponge 
is resilient, soft, and possesses great tensile strength The density is approw 
mately 0 05 The most prominent characteristic of polyvinyl sponge is its grea 
affinity for water Temperatures up to 120 degrees C have no effect on it Boi 
mg m water for the first time produces slight shrinkage At ordinary temped 
tures polyvinyl sponge is inert to most chemicals It is not affected by strong or 
weak acids or alkalies, organic solvents, formaldehyde or glycerols Sterilization 
is easily accomplished by boiling for 30 minutes 

Accurate molding is very simple Any deformity created during the boiling 
process is maintained when the sponge is cooled The sponge is shaped to a roug 
approximation of the desired shape prior to boiling because excessive compres 
sion will impede the ingrowth of living tissue 

METHODS 

Mongrel dogs, weighing 12 to 25 kg , were anesthetized with intravenous 
nembutal and the bladder exposed through a midline incision A roughly circular 
full-thickness segment of bladder wall approximately 5 cm m diameter w as re¬ 
sected The defect thus created was replaced with compressed polyvinyl sponge 
of comparable size Compression was accomplished by tightly i\ rapping a piece 
of moist sponge, 4 mm in thickness, around a steel cylinder with gauze bandage 

Accepted for publication April IS, 1957 
* Cl^ -Adams, Incorporated 
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Boiling for thrrtv min utes m this manner fairlv consistently yielded smooth 
surfaced pieces of sponge measuring 2 mm m thickness Approximation eras 
accomplished with a contmuous 000 plam catgut suture The wound was closed 
in lavers without, drainage Penic illin and streptomvein were administered for 3 
dais postoperativelv 

The animals were sacrificed bv bleeding at 12 weeks Unne for bactenologic 
studv was obtained bv needle aspiration of the intact bladders pnor to their 
removal The fresh specimens were photographed and then fixed m formalin 
Representativ e sections were cut after fixation and stained with hematoxv 1m 
and eosin for microscopic study 


results 

Experiments on six dogs were done One animal died on the third postopera- 
ti\e dav due to an inadvertent parenteral overload of potassium A second ani¬ 
mal died on the fifth post opera m e dav due to pentomtis and wound eviscera¬ 
tion Four animals survived the period of the experiment with no untoward 
effects Minimal local mflamniaton reaction about the site of the polynnv 1 
sponge unplant was evident grossh The external surface of the bladders re¬ 
vealed onlv a well healed scar (fig 1, A) In two dog> there was some adherent 
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Fio 2 Sections of junction of bladder wall with polyvinyl sponge Cellular collagen 
permeates deep layers of implant H & E, X87 

omentum which separated easity at this pomt The luminal surface revealed the 
polyvinyl sponge partially extruded m all cases with attachment at only a por¬ 
tion of its circumference The sponge appeared brittle, contracted and corru 
gated (fig 1, B) 

Microscopic sections identified the polyvinyl sponge as coarse spicules with 
irregular, sharply angulated interstices The spicules consisted of a pink matrix 
cont ainin g variable-sized, ovoid structures resembhng cellules The basal sur¬ 
faces of the sponge w T ere incorporated mto the connective tissue which formed a 
scar at the site of resection Cellular collagen permeated the interstices of the 
deeper portions of the implant (fig 2) Near the luminal surface the interstices 
were filled with fibnnopurulent exudate Some of the spicules showed a nm of 
basophilic material resembhng calcium, others showed bacterial masses and 
cellular debris None of the implants were completely epithehahzed At least one 
implant appeared to have undergone physical alteration The matrix was frag¬ 
mented and deeply basophilic Others displayed a lesser degree of basophilia 
within the matrix Multmuclear giant cells were noted m several specimens, 
situated on the surfaces of the spicules 

A variable degree of acute inflammatory reaction occurred in and adjacent to 
the deep surfaces of the implants as shown by areas of fibnnopurulent exudate 
Reactions of the bladder adjacent to the polyvinyl sponge included foreign body 
granulomas about sutures, squamous metaplasia, epithelial papillations, cystitis, 
osseous metaplasia and focal pentomtis 

Urme culture resulted m no growth in one animal In another, a growth of 
Gamma stieptococcus and cohform bacillus v as present A moderate growth of 
gram-positn e, pleomorphic rods was noted in the remaining tv o animals 

DISCUSSION 

Wound sepsis at the graft site, howexer slight, undoubtedly is a deterrent to 
firm fibrous union Previous investigators (Schofield, Hallenbeck, Gnndlay and 
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Baldes) have descnbed such findings in one case Calcium salt deposition is 
common to foreign bodies m the urinary tract Whether polyvinyl sponge has 
an unusual affinity for such deposition is not clear from this experiment Cal¬ 
cium salts have been recognized at 3 months in polyvinyl sponge reinforcement 
of vascular grafts (Mortensen, Edwards, Gnndlay and Kirklm) 

The bladder being a hollou, muscular organ subject to periodic expansion and 
contraction may account, in part, for the limitation in firm union between blad¬ 
der and polyvinyl sponge Excessive compression of the sponge during heat 
molding can result in inadequate infiltration of collagen and fibroblasts Pre¬ 
liminary studies with a more porous sponge, however, resulted in peritonitis from 
urinary leakage 

The results indicate polyvinyl sponge to be unsuitable for replacement of 
bladder defects under the conditions of this experiment Fadure of firm union 
between bladder and polyvinyl sponge resulted from madequate collagen infil¬ 
tration of the interstices 

In all the animals the material appeared to act as a foreign body Tissue 
reaction was obvious microscopically while grossly the implants were found to 
be partially extruded into the bladder lumen with healing beneath 


summary 

Experiments conducted with six dogs utilized polyvinyl sponge for replace¬ 
ment of surgically created bladder defects 
The sponge failed to incorporate with the normal bladder tissue by firm fibrous 
union Lack of adequate collagen infiltration was evident microscopically Grossty 
the implants were partialh extruded into the bladder lumina 

Wound sepsis, calcium salt deposition, excessive compression of the polyvinyl 
sponge and rhythmical mobility of the site of implantation are the factors 
offered to explain the unfavorable results 

1 So North Roxbunj Drive, Beverly Hills, Calif 
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RECONSTRUCTION OF THE BLADDER WITH A SEROMUSCULAR 

GRAFT 

EDWARD W CAMPBELL 

From the Department of Urology, Hahnemann Medical College and Hospital, Abington 
Memorial Hospital, Philadelphia, Pa 

The concept of bladder substitution or reconstruction is not new The successful 
construction of a bladder to meet all the requirements of an ideal substitute is, 
howevei, a recent attainment The ideals required, and which have been at- 
tamed are 1) abihty to void through the uiethra, 2) a reservoir capable of 
distension and contraction, 3) unnary control, 4) an alarm mechanism to indicate 
the need to void, 5) abihty to obtain sterile urine, 6) the absence of mucus, 7) 
absence of reabsorption of electrolytes 

Grotzinger, Shoemaker, Marucci, Uhn and Martin 1 in 1954, published the 
results of their initial attempts to reconstruct a bladder with a nonsecreting 
surface using an inverted seromuscular graft fiom the ileum Shoemaker and 
Marcucci 2 elaborated these experiments to develop an improved technique of 
reconstruction They also constructed bladders in control animals using mucosal 
and submucosal surfaces for an inner lining All the new bladders functioned 
equally and noimally However, the seiosal lined bladder was the only one 
which produced no mucus, could be sterilized and provided no electrolyte 
absorption Since that time many serosal lined bladders have been recon 
structed in animals and a few m the human patient All of these have served to 
prove the vahdity of the initial experimental results The first reconstruction in 
a human subject was performed on February 4, 1954 


CASE REPORTS 


G M (Abmgton Memorial Hospital No G340), a white man age 57 years, was 
admitted to the hospital on January 27, 1954, complaining of frequent unnation 
and dysuna of 2 years’ duiation He had been treated continuously during this 
time and had had considerable antibiotic theiapy Two transurethral resections 
had been performed, a secondary hemorrhage followed the second piocedure 
Tins was the only history of hematuria When first seen by us, he was voiding 10 
times a day, nocturia three times Voiding was accompanied by severe burning, 
and he was greatly inconvenienced at woi k 

The past histoiy was negative except foi a tonsillectomy in 1941, and a 
demonstrated gastric ulcer in 1934 From that time he had been on a modified 
ulcei diet which kept him asymptomatic A systemic review was negative except 
foi the urinary tiact 


Read at annual meeting of North Central Section of the American Urological Associa 
tion Cleveland, Ohio, October 3-5, I960 . 

i brotzinger, P , Shoemaker, \V . Marucci, H , Uhn, A and Martin, W L The use of 
inverted seromuscular grafts from tne ileum for reconstruction of the urinary bladder Ann 

SU ssLoemakeo W^and Marucci, H The experimental use of seromuscular grafts in bind 
dor reconstruction J Urol 73 314, 1955 
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Physical examination rex ealed a well nounshed, alert and aetix e man m no 
acute distress The recorded admission temperature was 98 6F, pulse 72 and 
respirations 20 The blood pressure was 108/50 A complete medical examination 
ga\ e negatix e findings with the exception of the urinary tract Abdominal 
examination was negatn e Rectal examination rei ealed a small, firm prostate 
gland The nght lateral lobe seemed hard and suggested carcinoma 

Chemical studies re\ealed hemoglobin of 12 4 mg, leukocvtes 11,800, 
polymorphonuclear cells 69 per cent, lymphocytes 35 per cent, eosinophils 6 
per cent The blood urea nitrogen was 10 mg per cent, plasma CO? 20 4 mEq 
per liter and the blood sugar 68 mg per cent Unnah sis re\ ealed acid nrrne, 
specific gra\nt\ 1 018, protein negatn e, pus 3, 5 to 6 red blood cells per high 
pow er field and mucus Bacillus proteus and x east cells w ere grown on culture 
Chest x-rax s were negatn e Intravenous urographic studies rex ealed a negative 
upper unnarx tract A deformitv was noted m the bladder outline suggestn e 
of a neoplasm A banuni enema study of the colon gaxe negatn e findings Xo 
bone changes were noted in the dorsal, lumbar or pelvic bones 

A cx stoscopic examination made the dax foYloxvmg admission rex ealed a diffuse 
area of bvperemia which extended from the xertex of the bladder downnard 
across the posterior wall to the nght and around the lower segment of the nght 
lateral and antenor u alls of the bladder in a circular manner The central portion 
of the inflamed area on the postenor wall xvas irregularix elex ated and presented 
papdlarx projections of the mucosa Tissue resected from this area xvas reported 
to show transitional carcinoma The xesical outlet xvas irregular due to pro¬ 
jections of two nodules These were resected and found to be benign adenomatous 
tissue Xo tissue was resected from the postenor urethra, for at this point we 
were thinking of a total cxstectomx and prostatectomx A needle biopsx of 
the suspicious nght lateral lobe of the prostate gland was taken and shoxied 
chrome prostatitis xnth no endence of carcinoma 

It xi as our impression from the foregoing studies that the bladder could be 
remoxed leaving the tngone and postenor urethra intact The nexx procedure 
uas explained to the patient xxho consented to haxe it performed The operation 
uas performed in the following manner on Februarx 4, 1954, after thorough 
cleaning of the box\ el xnthout antibiotics 

Anesthetic ageuts C ontinuous spinal anesthesia of procaine supplemented bx 
pcntothul nitrous oxide and oxxgen 

Operatixe technique * The abdomen xvas opened through a generous midline 
incision There were no adhesions Xo induration of the xesical wall could be 
identified and there was no apparent Ixmph node lnxolxement -An elliptical 
illusion was made through the peritoneum around the dome of the bladder The 
bladder was completelx mobilized to the base of the prostate gland The bladder 
w is remoxed leaxang a small cuff of tissue about the urethra antenorlx and 
I iterallx Postenorh the bladder was excised to the edges oi the tngone and 
intramural portions of the ureters The seminal \cycles were remoxed xxath the 
* Technique -nmihr to that lllu-trUedUv \X Shoomnkcr, J Lrol 74 45S, 1055 
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The concept of bladder substitution or reconstruction is not new 
construction of a bladder to meet all the requirements of ^ 
however, a recent attamment The ideals required, and w We of 

tamed are 1) abihty to void through the urethra, 2) a , m di C ate 

distension and contiaetion, 3) urinary control, 4) an { mucuS) 7) 

the need to void, 5) abihty to obtain sterile unne, 6) the absenc 

absence of reabsorption of electrolytes Q ,, flushed the 

Grotzinger, Shoemaker, Marucci, Uhn and Martin m 19 , P^^ting 
results of their imtial attempts to reconstruct a bladder ' shoema l e r and 
surface using an inverted seromuscular graft from t le i e technique of 

Marcucci 2 elaborated these experiments to develop an imp■ mUC osal 

reconstruction They also conducted bladders in contra 
and submucosal surfaces foi an lmier lining A ® n tte 0I1 ]y one 

equally and normally However, the serosal lined bladd electrolyte 

which produced no mucus, could be sterilized and provi Icc0 n 

absorption Since that time many serosal lined Madders 
structed in ammals and a few in the human patient A onst ,ruction W 

prove the vahdity of the initial experimental results The first recoi 
a human subject was performed on February 4, 1954 

CASE REPORTS 

G M (Abmgton Memorial Hospital No 6340), a white man_age ! ^on 
admitted to the hospital on January 27, 1954, complaining o req tbs 

and dysuna of 2 yearn’ duration He had been treated ^tmuously durmg ^ 
time and had had considerable antibiotic therapy Two transureth 
had been performed, a secondaiy hemorrhage followed the second . 

This was the only histoiy of hematuria When first seen 

times a day, noctuna thiee times Voiding was accompanied by seier 

nnd he was greatly inconvenienced at work n( j a 

^ "I d^LXrTS F C r e o P m tt7tireteta7bU^fa 41 mo d ^ 

ulcer diet^'Dch & kept hnn asymptomatic A systemic review was negative exccp 
for the unnaiy tract Central the Amencan Urologlcfll Associa 

tion C aeveRn n cL a oSo! October H _ uhn> A and Martin, W L The use of 

i Grotzinger^ WShoemaker^lt t ^ b eum f ^ r reconstruction of tbe unnarj bladder An 

Sm e g rte i40 e wri9« Mnmcci H The experimental use of seromuscular grafts in bla.l 
Shoemaker W and # ^ > 314> 1955 
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Fig 1 i preopera i~e intravenous urogram shows normal upper unnan tract and cvs- 
tozraphic dciew due to tumor B po i toperatr~e cvstogram reteals reSux on left side 
B'adder ~hado~ is slight] irregular with suggestion o f diverticulum on Tight side This 
—as site of sinus 

suprapubic drainage m varying amounts for 4 weeks when the fistula finally 
closed and the patient was discharged from the hospital On the tenth post opera- 
me dav the wound edges opened down to the fascia and required resutunng 
which wa<= done with wire sutures 

Following discharge from the hospital the sinus reopened and drained mter- 
mittenth for 3 months when it permanenth closed A persistent Proteus infec¬ 
tion ha- been a problem One vear following surgen concretions formed which 
required o^io^opit removal When ihe panent was last seen on September 19, 
1950 the unite was dear a few mucus shreds were present but onlr a rare pus 
cell The bladd r r capacitv ranges from 4 to 0 ounces B\ regulating fluid intake 
the patient can worl vnhout racom emence and an^es two times at night to 
cod His general health i- ev-ellent 

ClKmi-tn. studies made dunng and following hospitalization were entireh 
within normal limits The serum CO levels hare ranged from 20 4 to 25 7 mEq 
pc'litc' Tlie blood chloride maximum lev cl was r, S 1 mEq per liter Potassium 
a^d senium le e’- luce ranged irom - 1 9 to 5 0 mEq and 139 to 144 mEq per 
U cr rc-qys tn t K 

C\SfK op c fvanunauois made postoptratnelv ha e sho ra a somewhat 
immilar bLdder a~ suggested In the e\~-tognini (fig 1; The bladder muen-a 
I- siigluh mow ifijn-r- than p id Capillaries ean l>c plainh =ern on it= =unace 
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bladder A loose saline pack was placed in the pelvis following complete hemos 

tasis 

The terminal ileum was bi ought through the wound and a segment 35 cm long 
w as isolated with its pedicle by double clamping and section between the clamps 
The ends of the ileum were anastomosed anterior to the mesentery of the isolated 
loop with a continuous No 0000 chromic catgut suture reinforced with inter 
rupted silk sutures The mesentery serving the anastomosed ends was closed on 
both sides noth line catgut down to the vascular pedicle of the isolated loop The 
wound and intestines were walled off, except the isolated loop which was brought 
through the wound and turned upward and laid on saline packs The wall of the 
ileal loop was cut through all layers with scissors 13 d> cm f*° m the posterior 
mesenteric attachment This permitted laying the ileal segment on the abdomen 
as a sheet of tissue with the mucosal surface exposed The mucous membrane 
was dissected with the edge of scissors and with gauze Bleeding was controlled 
by fine ligatures and hot packs applied to the denuded submucosal surface 
The prepared graft was turned over and downward presenting the serosal 
surface for suturing The outer quaiter of the ileal graft w’as turned downward 
and inward to approximate its free edges These were sewn together with a Car 
rell type of continuous suture of No 0 chromic catgut The opposite end of the 
graft was treated in the same mannei A broad, elongated sheet of tissue was 
thus constructed with an inverted Y defect at the centei of its lower margin The 
pack was removed from the pelvis and the graft was brought into the pelvis with 
ease and with ample length of the mesenteiy for the anastomosis The base of the 
V was sutured to the interuretenc ndge at its midpoint The free edge of the 
graft was sutured from this point to the interuretenc ndge, around the infra 
mural ureter and to the cuff of bladder tissue about the urethral onfice to the 
midhne antenorly with a continuous suture of No 0 chromic catgut The op¬ 
posite side was treated in the same mannei This completely enclosed the bladder 
stump A No 18 Foley catheter w r as inserted through the urethra and the bag 
inflated The remaining fiee edges of the graft were approximated with a con 
tinuous sutuie to complete the reconstruction A small de Pezzer catheter was 
inserted through a stab wound m the antenor wall of the new bladder The pelvic 
pentoneum was sutured loosely about the vascular pedicle The abdommal wall 
was closed with interrupted tension sutures of silk and chrome catgut for the 
fascia Two Penrose drains were inserted, one to each side of the bladder 
A pathological report described diffuse inflammatory changes involving the 
fundus of the bladder There were tw r o indurated areas which were ulcerated from 
the resection of tissue foi biopsy The pathological diagnosis was carcinoma, 
transitional cell type, and cystitis cystica 

The immediate postopeiative course was uneventful Antibiotics were given 
intravenously until accepted by mouth The maximum postoperative tempera¬ 
ture was 100F Peristalsis was present m 48 hours The stomach tube was 
clamped on the fourth postoperative day and removed on the fifth day Ab 
dommal distension was never a problem 

The suprapubic tube was removed on the fifth day following which there was 
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as more reconstructions are penormed m the human patient Our first thought 
tor its use teas iollotvmg cystectomy for carcinoma This type of case which I 
hate presented is rare m that the trigone was sufficiently removed irom the 
pathological process to leave it intact It is my opinion that n a cvstectomy is 
indicated m the male patient the entire bladder and prostatic urethra should be 
removed Following the recent recurrence of carcinoma m the urethral stumps of 
2 patients I am seriously considering total urethrectomy m the future In the 
female patient I have always removed the urethra with the bladder thus pre¬ 
cluding this tvpe of reconstruction Howet er m the future urethral reconstruc¬ 
tion may be possible with attachment to such an ileal bladder and with control 
obtained by the use of iascial slings 

The transplantation of ureters to the seromuscular bladder is easilv accom¬ 
plished surgically but has not been entirely successful Reconstructed bladders 
do not have the resilience or the capacitv of a normal bladder Therefore reflux 
and the force of reflux present more of a problem than m simple ureteroneoevs- 
t ostomy 

The attachment of a reconstructed bladder to the urethral srump in the male 
patient offers a problem It is techmeallv difficult to obtain accurate approxima¬ 
tion of the serosa to the mucous membrane surface of the urethra without infold¬ 
ing the ileal submucosa with resulting contamination I also doubt the adns- 
abihu of placing so manv sutures through the membranous urethra The use 01 
seromuscular tissue without the submucosa will eliminate this problem bv remov¬ 
ing the posabihtv of contamination In this case the graft can be aDproximated 
ot er a catheter with the Vest tvpe of penneal suture 

At the present time it seems the foremost indication for the use of a seromus¬ 
cular bladder is to replace any contracted or irritable bladder an atonic neuro¬ 
genic bladder or one involved bv carcinoma where the tngone and ureteral ori¬ 
fices can be allowed to remain intact Time and more general use alone wffi tell 
the advantages of this interesting procedure 
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The bettei foimed portion of the bladder shows no evidence of suture lines One 
examining this bladder today would consider it an oddly configured bladder, but 
I doubt that anyone could guess it had been reconstructed from ileum 

DISCUSSION 

Some aspects of this report may suggest a discoui aging outlook for this opera 
tive procedure It must be remembered, however, that our patient was operated 
upon during the period of early investigation Much has been learned since then 
and techniques have been improved More recent applications of the procedure 
have provided firmly constructed bladders with no mucus production and 
with insti umental infections readily amenable to treatment 

The operation is a tedious one and requires meticulous attention to every 
detail It would be informative at this point to recall the preliminary work of 
Shoemaker and Marucei 2 m which they demonstrated then inability to complete!:, 
remove the mucous membrane from the submucosa A suture used to tailor the 
ileal graft, if passed through the submucosal layer, will provide an opening 
through which remnants of ileal mucous membrane may grow thereby contami 
natmg the serosal lining of the new bladder Retarded closure of the suprapubic 
fistula is another means of ingress, as in our leport This is now eliminated b} 
limiting drainage to an urethral catheter, and encouiages prompt adherence ol 
the outer surface of the graft to the surrounding tissues so that no fistulas have 
occurred 

During the formative period we discussed the use of only serous and muscular 
layers of the ileum, but thought they were too delicate for successful handling 
Experimental w ork with this type of graft is now being undertaken, the advantage 
of which is not only important from the standpoint of contamination, but 
facilitates the suigical procedure It is easier to remove the submucosa from 
the musculans than the mucosa from the submucosa Suturing is also more easd) 
performed for one does not have to limit the depth of the suture 

It is important to get the new organ to function as quickly as possible 1 11111 
convinced that in any plastic procedure for the formation of tubes or pouches 
early function and exercise will decide the degree of success Late function leads to 
contraction and atrophy We have had tw r o experiences which have helped to 
subtantiate this opimon One w r as a female patient with complete incontinence, 
and a contracted bladder due to an Hunner’s ulcer A seromuscular graft was 
placed very successfully in the fundus of the bladder from the surgical stand 
point Incontinence prev ented early exercise of the graft Tidal drainage w ould 
not function because of leakage around the catheter Eventually the graft 
atrophied and the patient was no better from the surgery 

This pioblem, I believe, will arise wnth the replacement of neurogenic bladders 
by ileal grafts These children are incapable of urinary control Such control is 
a matter of training following operation During the period of training it is 
essential that bladder exercise be started early" and continued until the maximum 
capacity can be obtained 

The indications for tlus type of procedure will have to be seriously considered 
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VESICAL EXSTROPHY AND TRANSITIONAL CELL CARCINOMA 
UNUSUAL LONGEVITY EOLLOWING URETEROSIGMOIDOSTOMY 

JUSTIN J CORDONNIER and HARLAN J SPJUT 

From the Department of Surgery, Divisions of Urology and Surgical Pathology, 
Washington University School of Medicine, St Louis, Mo 

The following case report is submitted because of two unusual features, namely, 
outstanding longevity following ureterosigmoidostomy, and the presence of 
transitional cell carcinoma in an exstrophy of the bladder 

CASE REPORT 

The patient was aged 52 At the age of 14, urinary diversion consisting of a 
bilateral ureterosigmoidostomy was performed by Dr Willard Bartlett, Sr of 
this city Although the exact nature of the surgical technique employed is not 
available, it is my understanding that Dr Bartlett used a modification of the 
Coffey 1 technique The exstrophic bladder was not removed and subsequent 
efforts to induce the patient to have the bladdei removed w ere unsuccessful In 
1939, a hydrocelectonvy was performed Nothing in the history suggested urinary 
sepsis The patient had taken no alkali at any time Fecal and bon el control were 
excellent Three months pnoi to this admission, the patient, who w as an accurate 
observei, noted change in the appeaiance of the exstiophic bladder, and the 
presence of a w atery discharge From that tune until he was seen by us there was 
a rather rapid gi owth of surface epithehum 

On original examination the exstrophic bladder seemed to be covered with 
multiple papillary'- lesions with particular involvement about the trigone The 
blood pressuie was 120/80 The nonprotein nitrogen was 16 mEq/L, CO 2 2G G, 
chlorides 111, sodium 145 1, potassium 3 7 Intravenous pyelograms showed 
prompt dye excietion bilaterally' with essentially' normal upper tract configure 
tion There was no evidence of calculus disease Biopsy of papillary' lesions re 
vealed tiansitional cell carcinoma, grade 2 

A cystectomv was performed, as wide an area as possible about the bladder 
being excised Included m the specimen was the peritoneum that cowered the 
posterior surface of the bladder No gioss evidence of lymph node or abdominal 
metastases was seen An excellent repair of the abdominal wall was obtauied 
without too much difficulty, and the wound closed with a small dram at the 
lower angle of tbe incision The incision healed promptly', and convalescence was 
uneventful 

Pathology' leport The bladdei measured 9 cm m diameter A cuff of skin 
surrounded the bladder The exposed surface w as covei ed with extensive papil¬ 
lary' and papillomatous gray'-white excrescences The skin and bladder edges 
gradually' meiged with the papillary components The remnant of the right ureter 
was identified, its orifice being surrounded by' papillomatous tissue Cross-sections 
of the bladder demonstrated fibrosis and evidence of invasion of the musculans 

Accepted for publication March 18, 1957 
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Fig 1 Transitional cell carcinoma .d., similar lesions cover entire mucosal surface Note 
accompanving colonic type of glands B transitional cell carcinoma with deep muscle m- 
\asion Section taken from deep within musculans 
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From the Department of Surgery, Divisions of Urology and Surgical Pathology, 
Washington University School of Medicine, St Louts, Mo 

The following case report is submitted because of two unusual features, namely, 
outstanding longevity following ureterosigmoidostomy, and the presence of 
transitional cell carcinoma in an exstrophy of the bladder 

CASE REPORT 

The patient was aged 52 At the age of 14, urinary diversion consisting of a 
bilateral ureterosigmoidostomy was performed by Dr Willard Bartlett, Sr of 
this city Although the exact nature of the surgical technique employed is not 
available, it is my understanding that Dr Bartlett used a modification of the 
Coffey 1 technique The exstrophic bladder was not removed and subsequent 
efforts to induce the patient to have the bladdei removed were unsuccessful In 
1939, a hydrocelectomy w as performed Nothing in the history suggested urinary 
sepsis The patient had taken no alkali at any time Fecal and bowel control were 
excellent Three months prior to this admission, the patient, who was an accurate 
observer, noted change in the appearance of the exstrophic bladder, and the 
presence of a w atery discharge Fi om that time until he was seen by us there was 
a rathei rapid gi owth of surface epithelium 

On original examination the exstrophic bladder seemed to be covered with 
multiple papillary lesions with particular involvement about the trigone The 
blood piessuie was 120/80 The nonpiotein nitrogen was 16 mEq/L, COi260, 
chlorides 111, sodium 145 1, potassium 3 7 Intravenous pyelograms showed 
prompt dye excretion bilaterally with essentially normal upper tract configure 
tion There was no evidence of calculus disease Biopsy of papillary lesions re 
vealed tiansitional cell carcinoma, grade 2 

A cystectomv was performed, as wide an area as possible about the bladder 
being excised Included m the specimen was the peritoneum that covered the 
posterior surface of the bladdei No gross evidence of lymph node or abdominal 
metastases was seen An excellent repair of the abdominal wall was obtained 
without too much difficulty, and the wound closed with a small dram at the 
lower angle of the incision The incision healed promptly, and convalescence was 
uneventful 

Pathology leport The bladder measured 9 cm in diameter A cuff of skin 
surrounded the bladder The exposed surface w as covered with extensive papil¬ 
lary and papillomatous gray-white excrescences The skin and bladder edges 
gradually meiged with the papillary components The remnant of the right uieter 
was identified, its orifice being surrounded by papillomatous tissue Cross-sections 
of the bladdei demonstrated fibiosis and evidence of invasion of the museularis 
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by caicinoma There w as no evidence of extension beyond the confines of the 
bladdei 

Study of microscopic sections Eight random sections of the bladder showed a 
grade 4 transitional cell carcinoma and carcinoma in situ (fig 1, A) Much of the 
carcmoma was superficially ulcerated Invasion through three-fourths of the 
musculans was seen in several aieas (fig 1, B) Intermingled with the neoplasm 
were foci of squamous metaplasia, leukoplakia, transitional epithelium and 
numerous gioups of colonic type glands The latter did not appear to be malig 
nant Nerve sheath and vascular invasion were not seen 

In summary, it was believed that giade 4 invasive transitional cell carcinoma 
accompamed by caicinoma in situ involved the entire exstrophic bladder epi 
thelium 


DISCUSSION 

Longevfiy following ureterosigmoidostomy such as seen here is a very rare 
phenomenon The last compiehensive review of longevit}'' following uretero- 
mtestmal anastomosis was made by Stevens 1 in which he reported that of 38 
patients who had lived 10 or more years, eleven had lived 20 or more years, and 
two over 30 years The longest lecorded survival following uretei osigmoidostomy 
is 433^ years, a patient of Fowler’s How ever, the case report on this patient 
stated that he had a staghorn calculus in one hidnej" and some deci eased function 
in the other It is noteworthy that our patient has essentially normal functioning 
kidneys and that all electrolyte studies are normal 

Of the previously leported 43 cases of carcinoma complicating exstrophy of 
the urinary bladder, adenocai cinoma has been the predonnnant histological type 
No transitional cell carcinomas have been reported, although six of the cases 
have not been accompanied by histologic detail Transitional cell epithelium is 
piesent m the exstrophic bladder at varied ages, as borne out by the reports of 
Giaham, 2 and Goyanna and associates 8 Therefoie, it seems incongruous that 
transitional cell carcmoma should be so rare in the exstrophied bladder However, 
Von Brunn’s ciypts and cystitis cystica and glandulans, probable precuisors of 
adenocai cinoma of the bladder, aie frequent findings 111 the exstrophic bladder 
It is our impression that in all cases of exstrophy 7, of the urinary bladdei in which 
the bladdei lemains exstrophic until late m life, caicinoma is an almost in¬ 
evitable finding 


SUMAIARX 

A case of unusual longeiuty following ureterosigmoidostomy with unusual 
pathological changes 111 the exstrophic bladder has been presented 

1 Steicns, A R Longevity following ureterointestinal anastomosis J Urol, 46 57-66, 

1 ^Graham, W H Ectopic vesical complicated b\ adenocarcinomn, with a review of the 
literature Bnt J Surg , 30 23-32, 1942 

j Got anna, R , Emmett, J L and McDonald, J R E\stroph\ of the bladder comph 
cated bj adenocarcinomn J Urol 65 391-100, 1951 
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THE ROEXTGEXOGRAPHIC DIAGXOSIS OF CYSTITIS 
EMPHYSEMATOSA 

EMIL J GANEM, JOSEPH CALITRI and H SPENCER GLIDDEN 

From the L rological Service of the Lawrence General Hospital, Lawrence, and the Departments 
of Urology and Pathology, Bon Secours Hospital, Methuen, Mass 

Cystitis emphysematosa may be defined as an inflammatory condition of the 
urinary bladder associated with the presence of gas vesicles in the bladder nail 
The condition is usually produced by gas-fomung bactena belonging to the 
colon group and is often associated with diabetes melhtus or hyperglj cemia due 
to mtra\ enous fluid therapy 

Diagnosis was first made at autopsy by Hueper 1 in 1926 when these gas cysts 
were discor ered incidentally during postmortem examination In 1932, Ranch 
and Ivatzen 5 made this diagnosis at the operating table durmg cystotomy per¬ 
formed for control of intractable bladder hemorrhage 

Cystoseopic diagnosis of this condition was first reported by Burrell* who m 
1936 described the “small, sphencal, transparent, silvery globules having the 
appearance of air bubbles ” 

While diagnosis of this condition had thus been made at autopsy, operation, 
and cystoscopy, no mention of x-ray diagnosis appeared m the literature until 
Redew ell 4 in 1934 suggested the introduction of Oi into the bladder through a 
specially devised apparatus requiring collection of the gas under boric acid solu¬ 
tion and its injection mto the bladder by means of a bivah e syringe such as was 
used m transfusion therap 3 He stated that the oxygen cystogram (air was 
at oided because of the danger of air embolism) m some cases “will clearly depict 
a swollen bladder w all in which ranfied areas can be discor ered, which, the au¬ 
thor behetes, is pathognomonic of extensile gas collection m the vail of the 
unnary bladder ” 

Lund, Zingale, and O'Dowd 6 in 1939 described a narrow radiolucent ring about 
the bladder as a specific diagnostic feature of the disease This w as visible in a 
flat film of the abdomen 

Wilhelm 6 also in 1939 reported a case of cystitis emphysematosa m which “a 
flat \-ray plate showed the bladder wall outlined by gas Excretory pyelographj" 
retealed normal function, and outlines of both kidneys, the pehes, and ureters 
vere also normal On the early plates the bladder was filled with gas ” 

In 1943, Bums 7 reported a case confirming the findings of Lund, Zmgale, and 

Accepted for publication January 21, 1957 

‘Hueper, W Ctstitis emphj semato^a Am J Path , 2 159,1926 
Kavieli, V and Katzen P Ctstitis emphysematosa Revictt of literature with report 
ol authentic care terminating in recovers J A M 1,9! 1256-1259, 1932 

Lrol ^ U 36 C 69o’ 1936 C ' stltls em P h 'seraatosa Case report and review of the literature J 
I''°3 6 Ts-1 an C5Stltls c ' stica emphysematosa Trane Rest Sect of Am Urol 

G ’ Zlnga ' c F G and O’Dowd J A Cystitis emphtseimtosa Report of a 
ca at e\-stO'Cop\ and followed bt recot erv J Urol 42 6S4-6SS 1939 

Med 39 2051-2056 upp)* 11 '* emph ' sematosa treated with sulfanilamide N A State I 
■Burns R A C\-t iti-< emphy-cmntosa A care report J Urol 49 S0S-S14 1043 
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O’Dowd “The x-rays of the bladder fulfilled the logical picture expected of air 
in small particles enclosed m the wall of a hollow viscus The plain x-ray of the 
abdomen showed the fine mottling of the bladder produced by the enclosed air 
This is even more enhanced when a slight concentration of dye escaping from 
the pyelogram outlines the bladder wall and inadvertently at first made the 
gaseous cysts stand out by contrast ” 

Teasley 3 in 1949 made the observation that “with filling of the bladder by 
opaque liquid from the kidneys the ring of air is seen to change its position and 
shape with alterations m bladder Quid ” His paper illustrates this with excretory 
cystograms showing the bladder m various stages of distention 

Faingold, Hansen, and Rigler 9 in 1953 reported 4 cases in which cystitis 
emphysematosa was diagnosed by roentgen examination They state that "gas 
may often be demonstrated mtlun the lumen of the bladder ” Wheeler 10 in 1954 
reported a case in which an x-ray film taken upright showed a fluid level in the 
bladder Lane and Franche 11 m 1956 also called attention to the fluid level in 
dicating the presence of free gas within the bladder in the upright position 
These authors also obtained a retrograde eystogram (using radiopaque dve) 
and demonstiated “large negative shadows resulting from large gas filled blebs 
in bladdei wall ” Their initial x-ray of the abdomen showed not the charactenstic 
concentric or similunar nng of radiolueency that has been described as “typical' 
oi “pathognomonic” of cystitis emphysematosa but rather a collection of gas m 
the region of the bladder forming the usual shape of the bladder “One could 
see that this was not a single pocket of gas as might be present in the rectum 
Rather it was divided into numerous tiny compartments indicating that it was 
piesent within the wall of the bladder The small horns on each side probably 
were due to gas in the tissues about the low er ureters ” In their renew they 
noted that then patient lepresented the fourteenth reported case m which x-ray 
appearance has been described 

Boijsen and Lewis-Jonsson 12 emphasize that gas production by the bactena 
which are etiologically implicated in cystitis emphysematosa may be of a transient 
nature depending on the stage of the inflammation of the bladder wall They 
quote observations made by Taussig 13 who raised the question as to whether the 
gas producing capacity of B coll might not be associated with a development 
phase of the bactena Taussig noted that eai ly generations of colon bacilli had 
a greatei gas-producing capacity than later generations observed in the culture 
studies earned out in the case reported by him Thus the occurrence of gas \ r es 
icles in the inflamed vesical mucosa becomes limited to a certain stage of the 

8 Teasley, G H Cjstitis emphj sematosa Case report with a review of literature J 
Urol , 62 4S-51, 1949 

9 Famgold, J E , Hansen, C 0 and Rigler, L G Cjslitis emphysematosa Four cases 
Radiologj 61 346-354, 1953 

10 Wheeler, L D Cystitis emphj sematosa Cose report J Urol , 71 43-48,1954 

11 Lane, J W and Tranche, P Cjstitis emphi sematosa Case report J Urol , 76 

2 S ^M3oijsem E and Lems Jonsson, J Empin sematous cj stitis Acta Rndiologien (Stock 

holm), 41 269-2/6, 1954 n , -» r , f 0 r 

n Taussig X E Pneumatuna with report of a case Boston Med A Surg J 166 

709-774, 1907 
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cystitis They cite as e\ idenee m fax or of this concept the relatn e infrequency 
of c\ stitis emphysematosa in proportion to the high incidence of cohbactenal 
evstitis m general The} emphasize what other authors have suggested that 
cr stitis emphysematosa appears to be a condition of cystitis rather than a dis¬ 
ease sin generis Wheeler points out that the couise of this disease is essen¬ 
tially benign and of short duration—hardly a "disease” per se 

These observations all suggest a satisfactory explanation for the y amble 
roentgenographic pictures produced bj cystitis emphysematosa It becomes ob¬ 
vious that the x-ray picture will a arj considerably with the stage of this entity 
at which the examination is performed 

The 3 stages are described by Boijsen and Lewis-Jonsson as follows 
Stage 1 A clear zone 1 mm nude maj be seen around the contrast medium 
This is an early stage and there is no free gas in the lumen of the bladder The 
gas i esicles are so small that they cannot be distinguished 
Stage 2 The bladder wall is irregular, swollen, and thicker due to the increase 
in the amount of intramural gas production A large number of gaseous vesicles 
can non be made out mtramurally The lumen of the bladder has diminished 
but contains no gas There is no pneumatuna 
Stage 3 The i esicles ha\ e ruptured and free gas appears in the lumen with 
progressn e diminution of intramural gas demonstrable The amount of free gas 
then gradually decreases 

One maj reasonably ask how long these roentgenographic findings persist in 
these y anous stages It is probable that the duration of these respectn e phases 
ranes with each individual case depending on the duration of the infection, the 
ga« producing capacitj of the individual infecting organism, the presence and 
degree of hyperglycemia, the speed with which the infection is brought under 
control, and finally, the response of the organism to chemotherapeutic or anti¬ 
biotic therapy Wheeler m his renew of the duration in 14 patients in whom the 
condition was diagnosed antemortem reported the duration to be as follows 3 
to 4 days in 3 patients, 5 to 7 days in 1 patient, 10 to 21 days m 4 patients, 
"disappeared rapidly ” m 4 patients, no mention in 2 patients 
In this group sec en were diabetic and sec en were nondiabetic 
It is apparent, therefore, that this condition is short-lived and these stages 
probably blend rather quickly each with the other 
The following 2 case reports are presented to illustrate the roentgenographic 
findings and some of the clinical characteristics of this condition 

CASE REPORTS 

k 74-} ear-old married w oman w as admitted to the hospital because of a 3-dai 
nston of frequence of unnation, noctuna, and dysuna Eight hours before ad- 
mnsion, she noted gross painless hematuria She gar e no hist on of pneumatuna 
renal colic, chilh, or feier 

Past histon mealed that she had had diabetes mellitus for 24 y ears and was 
n °p, ta ^' ng units of protamine zinc insulin dnih before breakfast 

hisical examination mealed a thin woman in no acute distress Tempera- 
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O’Dowd “The x-rays of the bladder fulfilled the logical picture expected of air 
m small particles enclosed in the wall of a hollow xuscus The plain x-ray of the 
abdomen showed the fine motthng of the bladder produced by the enclosed air 
Tins is even more enhanced when a slight concentration of dye escaping from 
the pyelogram outlines the bladder x\ all and inadvertently at first made the 
gaseous cysts stand out by contrast ” 

Teasley s in 1949 made the observation that “with filling of the bladder In 
opaque liquid from the kidneys the nng of air is seen to change its position and 
shape with alterations m bladder fluid ” His paper illustrates this with excretory 
eystograms showing the bladder in x'arious stages of distention 

Faingold, Hansen, and Rigler 9 in 1953 leported 4 cases in which cystitis 
emphysematosa was diagnosed by roentgen examination They state that “gas 
may often be demonstrated within the lumen of the bladder ” Wheeler 10 in 19o4 
reported a case in which an x-ray film taken upright showed a fluid level in the 
bladder Lane and Francke 11 in 1956 also called attention to the fluid level in 
dicating the presence of free gas within the bladder in the upright position 
These authors also obtained a retrograde cystogram (using radiopaque dje) 
and demonstiated “large negative shadows resulting from large gas filled blebs 
in bladdei wall ” Their initial x-ray of the abdomen shou ed not the characteristic 
concentric or sumlunar nng of radiolucency that has been desenbed as “typical 
oi “pathognomonic” of cystitis emphysematosa but rather a collection of gas in 
the region of the bladder forming the usual shape of the bladder “One could 
see that this was not a single pocket of gas as might be present in the rectum 
Rather it was divided into numerous tiny compartments indicating that it was 
present within the wall of the bladder The small horns on each side probably 
were due to gas in the tissues about the loner ureters ” In their review they 
noted that their patient represented the fourteenth reported case m nhich x-rfl} 
appearance has been desenbed 

Boijsen and Lewis-Jonsson 12 emphasize that gas production by' the bacteria 
which ai e etiologically implicated in cystitis emphysematosa may' be of a transient 
nature depending on the stage of the inflammation of the bladder wall They 
quote observations made by Taussig 15 who raised the question as to u bether the 
gas produemg capacity' of B coli might not be associated with a development 
phase of the bactena Taussig noted that early' generations of colon bacilli had 
a greater gas-producing capacity than later generations observed in the culture 
studies earned out in the case reported by' him Thus the occurrence of gas x r es- 
icles m the inflamed X'esical mucosa becomes limited to a certain stage of the 


8 Teasley, G H Cystitis emphysematosa Case report with a review of literature J 
Urol 62 48-51, 1949 

* Faingold J E , Hansen, C O and Rigler, L G Cy-stitis emplnsematosn Four cases 
Radiology . 61 346-354, 1953 

10 Wheeler, L D Cistitts emphjsematosa Case report J Urol , 71 43-4S, 1954 
u Lane, J W and Francke, P Cjstitis emph^ semntosn Case report J Urol , "o 

25 ^* 2 Bp’nsen 6 E and Lewis Jonsson, J Emplnsematous cystitis Acta Rndiologicn (StocV. 

h0l “Tatissig A* E Fneumatuna with report of a case Boston Afed &. Surg J 166 
769-774, 1907 
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cystitis They cite as evidence m favor of this concept the relative infrequency 
of cystitis emphysematosa in proportion to the high incidence of cohbactenal 
cystitis in general They emphasize uhat other authors have suggested that 
evstitis emphysematosa appears to be a condition of cystitis rather than a dis¬ 
ease sui genens Wheeler points out that the course of this disease is essen¬ 
tially benign and of short duration—hardly a “disease” per se 

These observations all suggest a satisfactory explanation for the variable 
roentgenograpbic pictures produced by cystitis emphysematosa It becomes ob¬ 
vious that the \-ray picture mil vary considerably mth the stage of this entity 
at which the exammation is performed 
The 3 stages are described by Boijsen and Lems-Jonsson as follows 
Stage 1 A clear zone 1 mm mde may be seen around the contrast medium 
This is an early stage and there is no free gas m the lumen of the bladdei The 
gas vesicles are so small that they camiot be distinguished 
Stage 2 The bladder wall is irregular, swollen, and thicker due to the mciease 
in the amount of intramural gas production A large number of gaseous vesicles 
can now be made out mtramuially The lumen of the bladder has diminished 
but contains no gas There is no pneumatuna 
Stage 3 The vesicles have ruptured and free gas appears m the lumen mth 
progresm e diminution of intramural gas demonstrable The amount of free gas 
then gradually decreases 

One may reasonably ask how' long these roentgenographic findings persist m 
these various stages It is piobable that the duration of these respective phases 
\ anes with each individual case depending on the duration of the infection, the 
gas producing capacity of the individual infecting organism, the presence and 
degree of hyperglycemia, the speed mth which the infection is brought under 
control, and finally, the response of the organism to chemotherapeutic or anti¬ 
biotic therapy 'Wheeler in his review of the duration in 14 patients m whom the 
condition was diagnosed antemortem reported the duration to be as follows 3 
to 4 days in 3 patients, 5 to 7 days m 1 patient, 10 to 21 days in 4 patients, 
“disappeared rapidly’’ m 4 patients, no mention m 2 patients 
In this group see en were diabetic and seven were nondiabetic 
It is apparent, therefore, that this condition is short-lived and these stages 
probably blend rather quickly each mth the other 

The following 2 case reports are presented to illustrate the roentgenographic 
findings and some of the clinical characteristics of this condition 

CXSE REPORTS 

A 74-y ear-old married woman was admitted to the hospital because of a 3-day 
hwtory of frequency of urination, nocturia, and dysuna Eight hours before ad¬ 
mission, she noted gross painless hematuria She gave no history of pneumatuna 
renal colic, chills, oi fee er 

Past history reicaled that die had had diabetes melhtus for 24 rears and was 
now taking 24 units of protamine zinc insulin daily before breakfast 

Ihisical examination rerealed a thin woman in no acute distress Tempera- 
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O’Dowd “The x-rays of the bladder fulfilled the logical picture expected of air 
m small particles enclosed m the wall of a hollow vi.scus The plain x-ray of the 
abdomen showed the fine mottling of the bladder produced by the enclosed mr 
Tins is even more enhanced when a slight concentiation of dye escaping from 
the pyelogiam outlines the bladder vail and inadvertently at first made the 
gaseous cysts stand out by contrast ” 

Teasley 8 in 1949 made the observation that “with filling of the bladder by 
opaque liquid fiom the kidneys the rmg of air is seen to change its position and 
shape with alteiations in bladder fluid ” His paper illustrates this with excretory 
cystograms showing the bladder m various stages of distention 

Famgold, Hansen, and Rigler 8 in 1953 reported 4 cases m which cystitis 
emphysematosa was diagnosed by roentgen examination They state that “gas 
may often be demonstrated within the lumen of the bladder ” Wheeler 10 m 1951 
reported a case in which an \-iay film taken upright showed a fluid level in the 
bladder Lane and Francke 11 in 1956 also called attention to the fluid level m 
cheating the presence of free gas within the bladder m the upright position 
These authors also obtained a retrograde cystogram (using radiopaque dye) 
and demonstiated “large negative shadows resulting from large gas filled blebs 
in bladdei wall ” Their initial x-ray of the abdomen showed not the characteristic 
concentric or smnlunar ring of radiolucency that has been described as “typical 
or “pathognomonic” of cystitis emphysematosa but rather a collection of gas in 
the region of the bladder forming the usual shape of the bladder “One could 
see that this was not a single pocket of gas as might be present in the rectum 
Rathei it was divided into numerous tiny compartments indicating that it was 
present within the wall of the bladder The small horns on each side probably 
were due to gas in the tissues about the lower ureters ” In then review they 
noted that then patient represented the fourteenth reported case m which x-ray 
appearance has been described 

Boijsen and Lewis-Jonsson 12 emphasize that gas production by the bacteria 
which are etiologically implicated in cystitis emphysematosa may be of a transient 
nature depending on the stage of the inflammation of the bladder wall They 
quote observations made by Taussig 15 who raised the question as to w hether the 
gas producing capacity of B coli might not be associated with a development 
phase of the bacteria Taussig noted that early generations of colon bacilli had 
a greatei gas-producing capacity than later generations observed m the culture 
studies earned out in the case reported bj r him Thus the occurrence of gas v es 
ides in the inflamed vesical mucosa becomes limited to a certain stage of the 

s Teasley, G H Cjstitis emphjsematosa Case report with a review of literature J 
Urol , 62 48-51, 1949 ^ 

'Famgold J E , Hansen, C O and Rigler, L G Cjstitis emphj sematosa Four cases 
Radiologj 61 346-354, 1953 

10 Wheeler, L L) Cystitis emphysematosa Case report J Urol , 71 43—18 1954 

11 Lane, J W and Francke, P C^titis empty semotosa Case report J Urol , 76 

256_260rt^n E an d Leins Jonsson, J Empty sematous cjstitis Acta Radiologica (Stock 

h0l ™Tatissfg 9 A ,6 E Pneumatuna with report of a case Boston Med A Surg J 166 
769-774, 1907 
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cystitis They cite as e\ idence m favor of this concept the relative infrequency 
of cystitis emphysematosa m proportion to the high incidence of cohbactenal 
cystitis m general They emphasize vhat other authors have suggested that 
cystitis emphysematosa appeal's to be a condition of cystitis rather than a dis¬ 
ease sui generis Wheeler points out that the course of this disease is essen- 
tially benign and of short duration—hardly a “disease” per se 

These observations all suggest a satisfactory explanation for the lanable 
roentgenographic pictures produced by cystitis emphysematosa It becomes ob¬ 
vious that the \-ray picture mil vary considerably mth the stage of tlus entity' 
at y.hich the examination is performed 
The 3 stages are described by Bop sen and Lems-Jonsson as follow s 
Stage 1 A clear zone 1 mm mde may be seen around the contrast medium 
This is an early stage and there is no free gas in the lumen of the bladder The 
gas vesicles are so small that they cannot be distinguished 
Stage 2 The bladder wall is irregular, swollen, and thicker due to the increase 
m the amount of intramural gas production A large number of gaseous vesicles 
can now be made out intramurally The lumen of the bladder has diminished 
but contains no gas There is no pneumatuna 
Stage 3 The i esicles hai e ruptured and free gas appears m the lumen with 
progressn e diminution of intramural gas demonstrable The amount of free gas 
then gradually decreases 

One may reasonably ask how long these roentgenographic findings persist m 
these various stages It is probable that the duration of these respectu e phases 
\ anes with each individual case depending on the duration of the infection, the 
gas producing capacity of the individual infecting orgamsm, the presence and 
degree of hyperglycemia, the speed with which the infection is biought under 
control, and finally, the response of the orgamsm to chemotherapeutic or anti¬ 
biotic therapy Wheeler in his renew of the duration m 14 patients in whom the 
condition was diagnosed antemortem reported the duration to be as follows 3 
to 4 days m 3 patients, 5 to 7 days m 1 patient, 10 to 21 day r s in 4 patients, 
"disappeared rapidly” m 4 patients, no mention in 2 patients 
In this group se\ en w ere diabetic and seven were nondiabetic 
It is apparent, therefore, that this condition is short-lived and these stage.-, 
probably blend rather quickly each with the other 
I he following 2 case reports are presented to illustrate the roentgenographic 
findings and some of the clinical characteristics of this condition 

C \SE REPORTS 

•V 74-y ear-old married w Oman w as admitted to the hospital because of a 3-day 
ustorv of frcqucnci of urination, noctuna, and dysuna Eight hours before ad¬ 
mission, she noted gross painless henmtuna She gave no history of pneumatuna 
renal colic, chdls, or fe\ er 

Past hist on mealed that she had had diabetes melhtus for 24 year- and was 
now taking 24 units of protamine zinc insulin daily before breakfast 

iy=ieal examination re\ealed a thin woman in no acute distress Tempera- 
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O’Dowd “The x-iays of the bladdei fulfilled the logical picture expected oi air 
m small particles enclosed in the wall of a hollow nscus The plain \-ray of the 
abdomen show ed the fine mottling of the bladder produced by the enclosed air 
This is even more enhanced when a slight concentration of dye escaping from 
the pyelogram outlines the bladder wall and inadvertently at first made the 
gaseous cysts stand out by contrast ” 

Teasley 3 in 1949 made the observation that “with filling of the bladder by 
opaque liquid fiom the kidneys the nng of an is seen to change its position and 
shape with alterations in bladder fluid ” His paper illustrates this with excretory 
cystogiams showing the bladder in various stages of distention 

Faingold, Hansen, and Rigler 8 in 1953 reported 4 cases in which cy r stitis 
emphysematosa was diagnosed by roentgen examination They state that “gas 
may often be demonstrated within the lumen of the bladder ” Wheeler 10 in 19o4 
reported a case in which an \-ray film taken upright showed a fluid level in the 
bladder Lane and Francke 11 in 1956 also called attention to the fluid level in 
cheating the piesence of free gas nothin the bladder m the upright position 
These authors also obtained a retrograde cystogram (using radiopaque dye) 
and demonstiated “large negative shadows resulting from large gas filled blebs 
m bladder wall ” Their initial x-ray of the abdomen showed not the charactenstic 
concentric or sinnlunar nng of radiolucency that has been desenbed as “typical 
or “pathognomonic” of cystitis emphysematosa but rather a collection of gas in 
the region of the bladder forming the usual shape of the bladder “One could 
see that this was not a single pocket of gas as might be present in the rectum 
Rather it was divided into numeious tiny'- compartments indicating that it was 
present within the wall of the bladder The small horns on each side probably 
were due to gas m the tissues about the lower ureters ” In their review they 
noted that then patient represented the fourteenth reported case in which x-ray- 
appearance has been described 

Boijsen and Lewns-Jonsson 12 emphasize that gas production by the bactena 
wluch aie etiologically implicated in cystitis emphysematosa may be of a transient 
nature depending on the stage of the inflammation of the bladder w r all They 
quote observations made by Taussig 13 who raised the question as to whether the 
gas producing capacity of B coh might not be associated with a development 
phase of the bacteria Taussig noted that early generations of colon bacilli had 
a greater gas-producing capacity than later generations obsen ed in the culture 
studies earned out in the case reported by r him Thus the occurrence of gas x es 
ides in the inflamed vesical mucosa becomes limited to a certam stage of the 

’Teasley, G H C\stitis emphysematosa Case report with a revieu of literature J 
Urol , 62 48-51, 1949 

8 Faingold J E , Hansen, C O and Rigler, L G Gy stitis empbi sematosa Four cases 
R&diolotn , 61 346-354 1953 

10 Wheeler, L D C\stitis emphysematosa Case report J Urol , 71 43-48,1954 

11 Lane, J ’ W and Francke, P Cj'stitis emphjsematosa Case report J Urol, 76 
256—260 1956 

15 Boijsen E and Lems Jonsson, J Emphi sematous cystitis Acta Radiologica (Stock 

Tnns'ng^A'*E Pneumatuna with report of a ca«e Boston Med A Surg J 166 
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Fig 2 Bladder biop=i Note ca- filled bleb- in bladder wall with diffuse infiltration of 
bladder wall bi lnfliramaton cell- 


\ low carbohx drate diet with adequate doses of insulin was ordered along with 
terranncm The temperature ro-e to 100 2T on the first hospital dax but re¬ 
turned to normal bx the third da\ when hematuna ceased 

Another exstoseopx 4 dais after the initial examination showed complete dis¬ 
appearance of the gas filled cxsts but the hemorrhagic cvstitis persisted 

^ plain urogram taken the some dax showed dirappearanee of the radiolucent 
nng shadow around the bladder (fig 1 D) 

The patient became asymptomatic and wa- discharged on the tenth hospital 
da\ She was taking 5S units of protamine insulin daih before breakfast 

( ov .? A 75-xear-old white man was seen in consultation because of pneu- 

mituna of 4 dax*’ duration He ga\e no historx of hematuria renal colic or 
i lull- 

Hi- past lu*torx wa* significant m that he had had a suprapubic prostatectomx 
20 xeir- prexaoudx Tin- was followed In an urethral stricture requiring dilata- 
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tuie 'uas 99 6F, pulse 88, respiration 22, blood pressure 180/100 No cyanosis or 
jaundice was present Ophthalmoscopic examination Mas negative for hemor 
lhages and exudates Examination of the head, neck, heart, and lungs Mas not 
remaihable Neithei kidney m as enlarged to palpation and no costoi ertebral 
angle tenderness was piesent on either side Shght tenderness Mas noted on 
deep piessuie suprapubically, but no ciepitus could be elicited, and no mass could 
be felt Vaginal examination levealeda shght uiethrocele and cystocele No pel 
vie or adnexal masses could be felt Rectal examination Mas negntne The 
peripheral aitenes u^eie pipe-hke due to arteilosclerosis Neurologic exmma 
tion Mas negative 

Laboratoiy data shoM ed the urine gi ossly bloodjr The red blood count was 
3,820,000 The u r hite blood count M r as 20,000 The differential count shoved 84 
per cent polymoiphonucleai leukocytes, 7 stab forms, 6 lymphocytes, and 3 
monocytes The hemoglobin Mas 11 6 gm The nonprotein nitrogen Mas 40 mg 
pei cent The fasting blood sugar m as 453 

An intravenous pyelogram levealed a radiolucent ring shadoM in the region 
of the bladdei (fig 1, A and B) The uppei tracts appealed normal A diagnosis 
of cystitis emphysematosa m as made 

Cystoscop 3 ^ levealed the bladdei unne grossly bloody There Mere mynadsof 
small cystic excrescences in the bladdei epithelium These varied m size from 2 
to 5 mm in diametei On perforating such a cyst ly means of an ureteral cathe¬ 
ter, one could see a bubble of gas suddenly ascend to the bladder dome Betveen 
these gas cj'sts, the bladder epithehum Mas diffuse^ hemoirhagio No neoplasm 
could be seen A biopsy of the bladder n r all (fig 2) revealed fibromuscular tissue 
coveied by transitional epithehum The subepithehal tissue revealed scattered 
clear zones of cystic structures nuthout identifiable cell lining and surrounded 
by collections of led blood cells and fibious connective tissue There nas a scat 
tenng of fymplrycytes m the fibromuscular structuies Urine culture yielded a 
growth of B coli, and sensitivity studies showed the organism to be readily 
affected by terramycin in vitro An anaerobic culture yielded no growth 



Win 1 4 note characteristic radiolucent ring shadow in blndder region due to cjatitis 

eniDtn sematosn B, intravenous pjelogram taken 30 minutes after A With increasing dis 
nf bladder b\ unne, concentnc nng shadou changes its position and shape C, ring 
shadow disappeared 4 dajs after its initial demonstration in A 
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tuie was 99 6F, pulse 88, lespiration 22, blood pressure 180/100 No cyanosis or 
jaundice was piesent Ophthalmoscopic examination was negative for liemor 
r ages an exudates Examination of the head, neck, heart, and lungs was not 
remai are Neithei kidney was enlarged to palpation and no costo\ertebral 
ang e ten erness was present on either side Slight tenderness was noted on 
eep pressuie supiapubiculljr, but no eiepitus could be elicited, and no mass could 
oo e t agmal examination levealed a slight urethrocele and cystocele No pel 
nc oi adnexal masses could be felt Rectal examination was negatne The 
penp eial aitenesvere pipe-like due to artenosclerosis Neurologic axamina 
tion w as negatn e 


Laboratory data showed the unne grossly bloody The led blood count was 
3,820,000 The white blood count was 20,000 The differential count showed 84 
pei cent polymoiphonuclear leukocytes, 7 stab forms, 6 lymphocytes, and I 
monocytes Hie hemoglobin was 11 G gm The nonprotein nitrogen was 40 nig 
per cent The fasting blood sugai was 453 
An intravenous pyelogram revealed a radiolucent ring shadow in the region 
of the bladder (fig 1, A and B) The upper tracts appeared normal A diagnosis 
of cystitis emphysematosa v as made 


Cystoscopy levealed the bladder unne grossly bloody There were mynadsof 
small cystic exciescences in the bladder epithelium These vaned m size from 2 
to o mm in diameter On perforating such a cyst by means of an ureteral cathe¬ 
ter , one could see a bubble of gas suddenly r ascend to the bladder dome Betw een 
these gas cysts, the bladder epithelium w r as diffusely hemorrhagic No neoplasm 
could be seen A biopsy of the bladdci xva.Il (fig 2) levealed fibromuscular tissue 
covered by tiansitional epithelium The subepithehal tissue revealed scattered 
clear zones of cystic structures without identifiable cell lining and surrounded 
by collections of red blood cells and fibious connectwe tissue There was a scat 


termg of lymphycytes in the fibromuscular stiuctuies Unne culture yielded a 
groxvth of B coh, and sensitivity studies shotved the organism to be readilv 
affected by teiramycin in vitro An anaerobic culture yielded no growth 



Fig 1 4, note characteristic radiolucent ring shadow in bladder region due to cistitis 
emplnsematosa B, intravenous pjeiogram taken 30 minutes after A With increasing dis 
tention of bladder bj unne, concentric ring shadow changes its position and shape C, ring 
shadow disappeared 4 dais after its initial demonstration in A 
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tine was 99 6 F, pulse 88 , respiration 22, blood pressuie 180/100 No cyanosis or 
jaundice was present Ophthalmoscopic examination uas negative for honor 
rhages and exudates Examination of the head, neck, heart, and lungs vas no 
remaikable Neithei kidney was enlarged to palpation and no c, me 
angle tenderness was piesent on either side Slight tenderness wasin 
deep piessuie suprapubically, but no ciepitus could be elicite , an n 
be felt Vaginal examination revealed a slight urethrocele and cys oc 
V,c 01 adnexal masses could be felt Rectal examination was 
penpheial artenes ueie pipe-like due to arteriosclerosis Neuro g> 

tion was negative Wood count was 

Laboratoiy data showed the unne grossty bloods- gWcd S9 

3,820,000 The white blood count was 20,000 The differentia and 3 

per cent polymorphonucleai leukocjdes, 7 stab forms, V np ’49 mg 
monocytes The hemoglobin was 11 6 gm The nonprotein nitrogen «a> t 

pei cent The fasting blood sugai was 453 , , n tAg region 

An mtiavenous pyelogram revealed a ladiolucent ring s A diagnosis 

of the bladder (fig 1, A and B) The uppei tiacts appeared normal 

of cystitis emphysematosa uas made myriads of 

Cystoscopy levealed the bladder urine giossly bloody Therev 7 ^ % 
small cystic exci escences 111 the bladder epithelium Ihese van ^ ^the- 
to 5 mm in diameter On perforating such a cyst y ™ ean s ° d ome Between 

ter, one could see a bubble of gas suddenly ascend to the bladdu d ^ 
these gas cysts, the bladder epithelium uas diffusely hemoi hag^ lftT tissu e 

could be seen A biopsy of the bladdei wall (fig 2) revea e scattered 

covered by tiansitional epithehum The subepithehal tissue urroun ded 

cleat aces of cysttc structu.es wtthout . dent, f, able cell tarns 
by collections of red blood cells and fibrous connective tiss ^ # 

tenng of lymphycytes m the fibiomuscula. stiuctuies Un ^ r endilv 

growth of B coll, and sensitivity studies showed the orga 
affected by terramycm in vitro An anaeiobic culture yielded no growt 
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tion every 3 to 6 months In addition he was found to have diabetes mellitus 9 
months previous to the piesent admission This was well controlled by diet 
without insuhn The last ui ethral dilatation had been accomplished 4 months 
previously 

Physical examination levealed a rathei obese man Significant physical find 
mgs weie blood piessure 179/90, pulse 90, respirations 24, temperature 99F 
Neither kidney was enlarged or tender No costovertebral angle tenderness could 
be ehcited on either side The suprapubic scar was well healed No suprapubic 
mass or ciepitus was ehcited External genitalia were not remarkable Rectal 
examination revealed a firm, symmetric, surgical piostatic capsule Normal 
anal sphmctei tone was found Extremities weie not remarkable Neurological 
examination was negative 

Laboiatory studies showed the led blood count to be 3,790,000, white blood 



Fig 3 Large collection of intraluminal gas has yielded spontaneous “gas 


eystogrnm” 
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count S 300 hemoglobin 75 per cent The unnalvsis showed 1 plus albumin 3 
plus glucose and the sediment was loaded with white blood cells The blood 
nonprotem nitrogen was 54 mg per cent The blood sugar determination was 200 
mg per cent 

A p lain film showed the bladder filled with gas (fig 3) which escaped follow¬ 
ing introduction of the cvstoscope Cvstoscopv showed nnv little gas-contaimng 
vesicles disseminated throughout the bladder epithelium and generalized inflam¬ 
mation of the bladder wall Urethroscopic examination revealed the presence of 
a residual nodule of prostatic fibroadenoma in the nght side of the prostatic 
fossa near the i erumontanum In addition an area of stricture was seen m the 
antenor urethra The anaerobic culture of the unne melded no growth The 
aerobic culture melded a growth of B coh which was found to be a gas-producer 
The gas elaborated on culture of this organism was then collected and tested m 
the apparatus illustrated in figure 4 This demonstrated the presence of CO; m 
the gas Sensrtimtv studies showed the organism to be sensitive to tenant vein 
and furadantin 

The patient was started on terramvcin therapv followed br a course of furan- 
datm He was placed on a low carbohvdrate diet and regular insulin The pneu- 
matuna subsided and the patient became asvmptomanc Since this episode 
there has been no further pneumatuna Urethral dilatation has been repeated 
even - 3 or 4 months and his unne is kept sugar-free on diet without ins ulin 

SUMMARY 

The roentgenographic features of cvsntis emphvsematosa are presented alone 
with a brief discussion of some of the clinical and laboratory finding- 

The characteristics of the v-rav picture appear to varv depending on the stase 
0i disease and the relam e amounts of intramural and intraluminal gas ac¬ 
cumulations present at the tune the x-rav examinations are earned out 

Two case histones are presented with the v-rav findings illustrating marked 
intramural gas accumulation m case 1 and marked intraluminal gas accumula¬ 
tion m case 2 

3 V Cl Lawrence Mas? (E J G > 
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plasm In letiospect, a suspicion of cancer might have led to endoscopic biopsy 
at a time when radical excision could have been hopefully employed The futility 
of the many incomplete measures in providing even palliation is all too clear 
Case 3 R A , NYH No 700623, a 62-year-old man, had had dilations for 
symptoms of urethral stncture for neatly five years A diagnosis of urethral 
caicinoma, made 18 months eaiher, led to the following treatments in Europe 
over the fiist three months, two local applications of 100 mg of radium for one 
houi and for one-half hour respectively, telecurietherapy' with a 15 gm bomb for 
a total of 2646 r to the perineum, 6037 r to “supenoi droit," and 5145 r to “su 
penoi gauche ” After an interval of three months and during the succeeding 
two months, additional therapy u as given six mtraurethral applications of 
100 mg radium for one hour each, telecurietherapy with a 15 gm bomb to the 
uiethra foi 4030 r total and to the hypogastnum for 520 r total He continued 
to have pyuria, pain and difficulty m voiding m spite of lepeated dilatations 
Endoscopically the fixed membranous urethra contained slough but a biopsy 
did not demonstrate carcinoma and a Papamcolaou smear found only suspicious 
cells Further dilatations and a transurethral prostatectomy provided great im 
pioveraent for 15 months when hematuna reappeaied A hard mass was then 
found in the perineum but the inguinal nodes were not palpable Transurethral 
and peimeal biopsy both demonstrated a gland-forming carcinoma (laisrng the 
possibility of origination in Cowper’s gland as well as in the urethral glands 
piopei, but a beginning in the piostate was excluded by history, physical evami 
nation, histological examination of the tissue from the transurethral prostatcc 
tomy, and the fact that the slough oi neoplasm as viewed endoscopically " as 
always distal to the normal appearing A'erumontanum) The patient refused 
fuither therapy' The neoplasm was of an unusual histological type and accord 
mgly might have tended to pi ogress differently than the usual epidermoid 
cancers of this legion He had been told originally that he had a “polyp” m ^ 1C 
urethia The radiation therapy may have detened the growth However, the 
patient had never been asymptomatic since the onset in spite of the treatments 
outhned—and m less than two yeais he had more cancer than ever 
Case 4 OS, NYH No 277859, a 38-year-old man, was admitted with mdi 
cations of a stricture in the membranous urethra Tiauma and venereal disease 
weie denied but 15 years earlier the patient had had a green urethral discliarge 
for thiee weeks A mass 3 by 5 cm between the prostatic apex and the perineum 
was at first considered to be lnflammatoiy Urethrogiaphy' revealed nan on ness 
and irregularity m tins aiea Symptoms decieased temporarily with drugs, si tv 
baths, and dilatations, but open surgical exploiation within the month demon¬ 
strated an epidermoid carcinoma invading the prostatic apex and the triangular 
ligament (fig 1) The neoplastic mass was very Avidely excised and an anasto 
mosis betw'een the upper piostate and bulb was attempted (fig 2) This anasto 
mosis failed hugely because of the extensive defect Cystostomy, removal of the 
remaining prostate, and closure of the vesical outlet were accomplished nine day's 
later Left renal calculi appealed within four months and a perineal fistula 
r )„ n ,„pA n t intervals The perineal fistula and scarring were widely excised and a 
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Fig l Case 4 Photomicrograph 



OS , N.XH. 277859 

Nodes not excised 
Alive without evidence of 
cancer, 15 years 

Fig 2 Case 4 Diacram of extent of carcinoma and scope ot excision. 

mobilized gracilis muscle feed in the dead space The fistula closed for one 
month onh, so this procedure was repeated using the other gracilis muscle mth 
great care to presen.e its blood and nene supplv The fistula remained closed 
for onh 4Sdi\s The ureters were then transplanted to the bowel bx the CofTev 1 
technique Two operations were performed later to remote calculi from the left 
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upper urinary tract It was hoped that the cystostomy site would close but it 
drained penodically so a tube was remseited However, the bladder remained 
infected and caused severe symptoms, so simple cystectomy was performed fi\e 
yeais after the original excision of the cancer Carcinoma was not found in am 



Fig 3 Case 6 Photomicrograph 



RB, NYH 2 79778 

Nodes not excised 
Died of Pyelonephritis 
No Co at autopsy 

Fig 4 Case 5 Diagram of extent of carcinoma and scope of excision 
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of the numerous specimens remo\ ed after the first operation Except for a biopsj 
of the suprapubic scar (no carcmoma found), no surgen has been employed in 
the past' 10 years Fifteen i ears, se\ en months after the first operation there 
mere no clinical evidences of cancer, a nonfunetiomng left upper tract on mtra- 
renous pjelography, a grade 1 to 2 right hj dronephrosis, a small perineal sinus 
which drained occasionally , and cholelithiasis The inguinal nodes were nerer 
clinically suspicious of metastases 



J.B N-Y-K. 555497 

Metastasis In left grain 
Alive without evidence of 
cancer, 6 years 

10 ° Ca ' e 0 Dla Eu.m of extent of carcinoma and mope of excision 







upper urmary tract It was hoped that the cystostomy site would close but it 
drained periodically so a tube was reinserted However, the bladder remained 
infected and caused severe symptoms, so simple cystectomy was performed five 
years after the original excision of the cancer Carcmoma was not found m anj 



Fig 3 Cose 5 Photomicrograph 
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Nodes not excised 
Died of Pyelonephritis 
No Ca at autopsy 

Fig 4 Case 5 Diagram of extent of carcinoma and scope of excision 
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of the numerous specimens removed after the first operation Except for a biopsy 
of the suprapubic scar (no carcinoma found), no surgery has been employed m 
the past 10 years Fifteen years, seven months after the first operation there 
were no cluneal evidences of cancer, a nonfunctiomng left upper tract on intra¬ 
venous pyelography, a grade 1 to 2 right hydronephrosis, a small perineal sinus 
which dramed occasionally, and cholelithiasis The inguinal nodes were never 
clinically suspicious of metastases 



Fig 6 Case 6 Photomicrograph 



J.B HYH. 553497 

Metostosfs In left groin 
AlWe without evidence of 
cancer, 6 yean 

Fig C Case C Diagram of oMcnt of carcinoma and scope of elision 
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Case 5 R B , NYH No 279778, a 54-year-old man, was admitted with a 
cystostomy and draining penneal sinuses of 10 months’ duration Following 
gonorrhea many years earlier he had had urethral dilatations One year previously, 
obstructed ejaculations were first noted and soon after, a penneal mass Dilations 
rapidly proved ineffectual so that cystostomy and incision of the penneal mass 
were performed elsewhere After a biopsy revealed epidermoid carcinoma, 2G00 r 
x-ray was administered to the perineum When transferred from a home for 
terminal care there v ere sinuses in the lower left groin, midpenneum, and 
scrotum Induration was palpable from the prostatic ape\ mto the bulb A cysto- 
urethrogram demonstrated the sinuses to connect with an irregular deep urethra, 
bilateial ureteial reflux, vesical calculi, and a left renal stone Biopsy again 
revealed carcinoma (fig 3) The experience in case 4 caused some changes in our 
tactics The whole perns, left testis, most of the scrotum and perineum and all 
the prostate were excised m a block (fig 4) The vesical calculi were removed 
The epidermoid caicmoma involved the prostatic, membranous, and bulbous 
urethra but did not invade deeply mto the surrounding tissues The vesical neck 
was mobilized and successfully closed Mobilization of remaining perineal shin 
and scrotum permitted closure externally with drams The patient was dis 
charged on the forty-second postoperative day, after a smooth convalescence 
He was readmitted nine days later with chills, fever and uremia Autopsy 58 days 
after the operation found no carcinoma (including nodes grossly examined and 
four microscopically examined from the “external” and “internal iliac” regions) 



Fig 7 Case 0 Photograph of specimen Inguinal nodes removed later 
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Bilateral acute pyelonephritis with multiple abscesses, pseudomembranous cvs- 
titis, left renal calculi, and bronchopneumonia were the most consequential 
findings Evidently the cancer had been eradicated with one extensive operation 
an improvement, but the madequacies of permanent cvstostorm for controllmg 
infection and calculus disease remained as in case 4 The more potent anti¬ 
microbial drugs av ailable todav might have prev ented this early mortality 
Case 6 IB, XYH Xo 555497, a 55-v ear-old man was admitted with a 
cvstostomy and penneal fistulas He had had gonorrhea and syphilis but had had 
difficult! voiding for only two months Dilatations and transurethral resection 
had failed so that cv stostomv and incision of a penneal mass were necessary 
Biopsv repealed epidermoid carcinoma (fig 5) A mass the size of a goose egg 
extended from the suspeuson hgament of the penis back to the prostatic apex 
Amuses were present m the perineum and at the penoscrotal juncture The 
inguinal nodes were not palpable A total emasculation prostatocv stectomv 
with bilateral peine node dissection* and bilateral ureteromtestinal transplants 
bv the Coffey 1 technique were earned out in one operative session (figs 6 and 
7) The carcinoma was large measuring 10 cm in one direction, and massivelv 
imaded the prostate The pelvic nodes were not found to contain cancer al¬ 
though several m the external lhac group were grossh suspicious He was dis¬ 
charged after 26 da vs A bilateral groin dissection was performed 90 davs after 
the first operation One node in the left grom measunng 2 5 cm m diameter was 
replaced with carcinoma (obesitv had deterred its earlier detection) The grom 
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Nodes wittaut cancer 
Alive without evidence 
of cancer , 6 years 

Fig S Case 7 Diagram of extent of carcinoma and scope of excision 
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Case 5 R B , NYH No 279778, a 54-year-old man, was admitted with a 
cystostomy and draining perineal sinuses of 10 months’ duration Following 
gonorrhea many years earher he had had urethral dilatations One year previously 
obstructed ejaculations were first noted and soon after, a perineal mass Dilations 
rapidly proved ineffectual so that cystostomy and incision of the penneal mass 
were performed elsewhere After a biopsy revealed epidermoid carcinoma, 2BOOr 
\-ray was administered to the perineum When transferred from a home for 
terminal care there were sinuses m the lower left groin, midpenneum, and 
scrotum Induration v as palpable from the prostatic apex into the bulb A cysto- 
urethrogram demonstiated the sinuses to connect with an irregular deep urethra, 
bilateral ureteral reflux, vesical calculi, and a left renal stone Biopsy again 
revealed carcmoma (fig 3) The experience m case 4 caused some changes in our 
tactics The whole penis, left testis, most of the scrotum and perineum and ‘‘ 
the prostate w r ere excised m a block (fig 4) The vesical calculi were remo\ 
The epidermoid carcinoma mvolved the prostatic, membranous, and bulbous 
urethra but did not invade deeply into the surrounding tissues The vesical nec 
was mobihzed and successfully closed Mobilization of remaining perineal s in 
and scrotum permitted closure externally with drams The patient was 
charged on the forty-second postoperative day, after a smooth convalescence 
He w'as readmitted nine days later w ith chills, fever and uremia Autopsy 58 ays 
after the operation found no carcmoma (including nodes giossly examined a 
four microscopically examined from the “external” and “internal iliac” regions) 



Fro 7 Cfl=e 6 Photograph of specimen Inguinal nodes removed later 
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Bilateral acute pyelonephritis with multiple abscesses, pseudomembranous cys¬ 
titis, left renal calculi, and bronchopneumonia were the most consequential 
findings Evidently the cancel had been eradicated with one extensive operation, 
an improvement, but the inadequacies of permanent cystostomy for controlling 
infection and calculus disease remained, as in case 4 The more potent anti¬ 
microbial drags avadable today might have prevented this early mortality 
Case 6 J B , NYH No 555497, a 55-year-old man, vas admitted with a 
cystostomy and perineal fistulas He had had gonorrhea and syphdis but had had 
difficulty voiding for only tv o months Dilatations and transurethral resection 
had failed, so that cystostomy and incision of a perineal mass were necessary 
Biopsy levealed epideimoid carcmoma (fig 5) A mass the size of a goose egg 
extended from the suspensory ligament of the penis back to the prostatic apex 
Sinuses were present in the perineum and at the penoscrotal juncture The 
inguinal nodes veie not palpable A total emasculation, prostatocystectomy 
with bilateral pelvic node dissection 8 and bdateral ui eterointestmal transplants 
by the Coffey 1 technique were carried out in one operative session (figs 6 and 
7) The carcmoma vas large, measuring 10 cm in one direction, and massively 
imaded the prostate The peine nodes vere not found to contain cancer, al¬ 
though several in the external iliac gioup vere grossly suspicious He vas dis¬ 
charged after 26 days A bilateral groin dissection was performed 90 days after 
the first operation One node m the left giom measuring 2 5 cm in diameter vas 
replaced with carcinoma (obesity had deterred its earlier detection) The groin 
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Pro 9 Case 7 Photomicrograph 


wounds partially sloughed and a lymph pocket was drained surgically but 
eventually all wounds healed Six years after the groin dissection there is no 
clinical evidence of cancer, but a diffuse lower abdominal hernia, a nonfunction 
ing left kidney on intravenous pyelography, a minimally dilated right renal 
pelvis, and a grade 2 dilatation of the lowermost nght ureter mar the result He has 
had no clinical difficulties with the urinary tract, has excellent unnary control, 
and works regularly In spite of the fact that the circumstances here appeared 
even more unfavorable than m cases 4 and 5, the more radical approach proved 
more facile than m case 4 and more successful than in case 5 

Case 7 J G, NTH No 565338, a 48wear-old man, was admitted with a 
carcinoma of the deep urethra previously demonstrated by endoscopic biopsy 
He had had gonorrhea 25 years earlier and had had increasing difficulties indica¬ 
tive of urethral stricture for three years A 4 by 3 cm perineal mass extended to 
the prostate The inguinal nodes were palpable but small A total penectomy, 
radical prostatocystectomy with bilateral pelvic node excision 9 and bilateral 
ureteromtestmal transplants by the Coffey 1 technique w r ere performed at one 
operative session (figs 8 and 9) The scrotum and testes were not removed The 
carcinoma measured 7 cm m one direction, was papillary in some areas, and 
showed a tendency to Leratimzation in other areas The prostate was grossly 
invaded but the nodes were not found to contain carcmoma (fig 10) Three weeks 
later bilateral groin dissection removed glands in which cancer was not found 
Mild separation of both grom wounds w as present but healing and convalescence 
generally were satisfactory (the highest postoperative temperature was 37 9C 
on one isolated occasion) Six years after the radical excision there w as no clinical 

t Paquin, A J Jr and Marshall, V F Technique for radical cjstectomy Cancer, 9 
585-595, 1956 
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Fig 10 Case 7 Photograph of specimen 


evidence of cancer the patient had been -working regularli without clinical diffi¬ 
culties with the uruian tract—and the mtrai enous pi eloureterograms were 
essentially normal bilateralli ’ See figure 11 

Case 8 J Iv XYH Xo 602513 a 31-\ ear-old man, was admitted complaining 
of a poor unnan stream of three years’ duration An endoscopic examination 
nas said to haie shown a urethral tumor 34 months before admission Twenti- 
eight months pnor to admission excision of a mass m the right groin was reported 
as reieahng carcinoma A transurethral resection largeh relieved symptoms for a 
'ear but the difficulty progressneh returned so that for two months catheteri¬ 
zation i\as necessan When first examined bi us there was what appeared to be 
a radiation fibrosis of the lower abdominal shin but the patient gaie no hist on 
of such treatment (a psychiatric consultant considered the patient to be unre¬ 
liable I A urethrogram disclo-ed seiere narrowing and irregulanti m at least 
2 cm of the bulb but no max- was palpable Endoscopic biopsies both of the 
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Fig 11 Case 7 Intravenous pyelogram 6 years after bilateral ureterointestinal trnns 
plantation by Coffey 1 technique 



Fio 12 Case S Photomicrograph 


irregular area and also at the tesieal outlet revealed carcinoma (fig 12) All the 
penis e\cept the glans and skin, the entire urethra with surrounding perineum 
and perineal skin, the prostate, the bladder, and the pelvic nodes bilaterally vere 
excised during one session (fig 13) The ureters vere transplanted to the skin 
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J.K.NYH 602513 

Left external Iliac nodes with 
cancer 

A right inguinal node with 
cancer (History) 

Alive, probably wfthout evidence 
of cancer, 5 years 

Fig 13 Care S Diagram of extent of carcinoma and scope of excision 

in open lnjun to the reeturu was closed but subsequenth it opened and finally 
closed spontaneoush in sin \\ eeks Po«t opera tn el\, a reacti\ e depression with 
In Mena de\ eloped, and also bilateral thrombophlebitis of the legs, and pul¬ 
monary infarction A 4 cm ulcer was found m the urethra, histologically this 
carcinoma was highlx anaplastic with some areas suggesting papillan formations 
and others, glandular The left external iliac nodes contained cancer but those 
on the common iliac \essels did not Parth because of the postoperatne compk- 
citions and particularh because the inguinal nodes were not palpable, groin 
di«-ettions were not performed He was discharged on the fifti-fifth postopera- 
ti\e da\ The followup has been incomplete but it is known that an abscess 
about the left ureterostonn was drained 15 months later A letter from him 64 
months after the principal operation indicated that although he had had much 
trouble, including two lithotomies, wnth the upper unnan tract«, he was working 
n« an automobile salesman Trom this long letter there is, how ei er, no suggestion 
of persistent c mcer 

Ml there can momas treated b\ radical surgerv uerefulh malignant, imasne, 
located m the deep urethra and too extensile for local resection The prostate 
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was invaded each The last hve eases constitute e^expenence 
suigeiy foi this disease * The mci easing scope of the prana y P 
mci easing experience did appear to have been ^^Tvelon remained a 
old uiological problem of satisfactory pennanen ^ satisfactory m 
majoi difficulty Cystostomy with vesical nech cl°sme vas ^ } 

two cases (indeed, the one death was dnectly attnbutab ^ gatls factory 

Unnary diversion to the bowel m case 7 piovi f and the 

lesult Even if cancel eventually reappears, the surgical efforts 

piobable palhation of seveial years would seem to d c i imca lly free 

worthwhile Even the two patients vith that nodal 

of neoplasm aftei five years Accoi dingy , , valuable information con 

excision has been beneficial, and certainly 1 P r ° cancers tended to 

ceinmg the natuie and extent of the ^nmal indications sug 

be moie localized and moie sluggis 1 j ts m the literature, it does 

gested After considering these cases and the p urethra 

Em deal that local evasiveness of a ^ ,s employed 

does not necessarily indicate hopelessness if mdical smg y 


* See footnote on p 263 
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COMBINED THERAPY FOB PEYRONIES DISEASE 

1 : u iu nroKD c r burford 

f nm th Department or f cofoou S( /oitit ( iimnidKVWcD/trfi.ii't S( Dun- Vo 

llu^ condition hi- now become letognued In the entire piofe-.-mn md ha- 
been ob-eieed at lea-t once In nio-t pin-man- It- m magement howeiei -till 
le<i\ e- nnuh to be de-mat whethei it be -uvgu il oi medic il It i- toitumite ten the 
pitient that mi ve i-ed mterc-t 1 - being -lioeen m the \ mou- method- ot tie it- 
ment ofteied foi fiom thi-mu come i gve itei niimbei of cure- I he pmpo-eof 
tin- piper i- to repoit the ve-iilt- m the limnigement of ISb c i-e- of Pe\rome’- 
ch-ea-e 

dhe hi-ton md pithogcm-i- lmc been ceneml in m enitiei mticle puh- 
li-hcd m 10-10 Among the iSb c a-c - ob-oiecd In the mthov- the \ onnge-t w i- 
22 and the olde-t S4 an aeeiage ol dd xear- lhe tilth md -i\th dec ide- ic- 
counted for OS pei cent of the ca-e- while S7 pei cent tell in an ago gionp fiom 
10-00 

\ deinnte ln-ton of ti mm i a- the piobable etmlcigic il fac toi nn- gn eu m bl 
c i-e- (Id pei cent I 

V-to the loc ition of Pcniome’- phque- m 114 ca-e- the le-mn- won' -it u dial 
on the dor-ul a-pect of the -haft of the pom-> Id weie lateral and nine wove eon- 
tralh loc ated Sc\ c i-e- h id more than one iron of filno-i- -intuit meou-h Some 
00 c i-e- had the fibio-i- non the plan- 41 non ot it inidpothon ol the -haft 
md do at the ba-e of the pem- The -ue a med fiom the -mallo-t mea-tunig 
(Ki In 1 "> cm to the 1 erge-t 2 In S cm with the uei me -ue 2 In ,5 cm The 
n-nal configuration w i- tint of a teniu- racquet with the held of the racquet 
lonfoumng to the nio-t rouble pilpible pmtion of the phque Fiom tin- them 
w i- i fibiou- ext eii-ion of lining width- and length- directed pioxinnlh 
cinnpii-mg the hindie of the racquet 

The gio— pithologa -how- a peail gi u gh-temng -< ir-lihe ti—ue inei-uung 
d *> nun in tliuhne— with i i itliei -tnated appeal nice poition- of it concen¬ 
trated into nodul u im i- It re-oinblo- keloid founation md frequentli contun- 
con-idenhle calcium depo-ition Ca-e- June been repented that cent im c utilage 
md oicat bone formation Muro-iopualh no cndcaue ot inlhunmation or 
round coll infiltration can be found there arc few re—c4- and mam -piudle-hho 
all- Comp lit bundle- of lonneitne ti-siio icniipu-e the chief nichvtc'c tun' \o 
eicdcuce of indignant\ lu- bean 1 omul (hg 1) 

Vmoiig tho-e c i-e- a- accurateh i- could he determined table 2 -how- the 
'muleme m frequence of-amptom- 

llu duration of the pn-entmg -imptoni on the m crage eea-S 2 mouth- with a 
maximum of 1month- md a minimum of 1 .> month \mong the lot c i-e- m 
winch the duration ot -\mptom- umld he determined S2 ta-e- (ft per ccntl 
npartial to the urologist within (> month- and 1 in c i-es (c»i p Pr tou j) } VH q 1V . 

partial be tin end of net ar 1 hi-i-m m irked contra-t to other mon>-c rum-di-- 

\i < etile ti f«r \niMu itum V\wil a i»v*7 
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Table 1 4 ge incidence 


Decade 

dumber of Cases 

Per cent 

20-29 

6 

Q 


30-39 

12 

7 


40-49 

35 

19 


50-59 

76 

41} 

87 

60-69 

52 

27/ 68 


70-79 

4 

2 


80-89 

2 

i 


Total 

186 




eases in which the usual facts are that less than 50 per cent report by the end 
of the fust year 

Of the 186 cases observed, 134 received treatment consisting of ultraviolet 
light, radium plaque eithei with or without tocopherex, and tocopherex alone 
Of the 134 cases treated, 90 had only one treatment With reference to applies 
tion of the ladium plaque, 32 cases had two treatments, four had three, fhe had 
four, one had fix e, one had seven, and one case had 11 exposures Of the treat 
ment sites, 34 were letreatments of the original Peyronie's disease while 41 cases 
had treatments to new sites on the penis A total of 209 treatments hai e been 
offered these patients 

The total dosage in milligram hours of exposuie to the radium plaque varied 
from 50 to 400 but the latter amount eoi ered more than one location Some pa 
tients ha\ e had multiple nodules and treatment has been guen simultaneous!! 








COMBINED THLUAP1 KOI! I'M ItONIb’S DISK 1SL 2()( 

or consecutncly depending on (he avulabihly of the amount of radium d cm red 
The aterage amount was 120 mg hours for i single treatment 
The treatment can be given m the oflico. with a radium plaque held in position 
by adhesive strips, the scrotum being isolated In a thick lead plate At erage 
tune tanes between one and two hours The radium plaque itself consists of (lie 
desnable number of 12)4 mg indium element needles placed pirallcl and 
separated from one another by a distance of inch and screened In 1 mm of 
lead, the entire construction held together bj 1mm of gum rubber The number 
of needles per plaque and the number of indium plaques used depend on the sue, 
location and configuration of Peyronie’s nodule One should be cautioned to 
expect some degree of local skin irritation and e\cn a hum (resembling sunburn) 
wath the use of radium 

Treatment with mixed tocopherois consisted m oral administration of one 10 
mg capsule of tocopherex (Squibb) dail\ for 10 to GO dn\s 

Complications consisted of an indolent weeping ulcer at site of application of 
radium m 3 cases All were surgically excised, two with successful outcome, one 
wath failure requiring skin grafting All patients should be followed for a period 
of at least 2 years before their final status is determined Where desirable, 
treatment of the same lesion may be snfelv repeated m 8 months Those tares 
m which it has been impossible to follow a patient oi he has failed to return ha\ e 
been classified as failures 


Table 2 Chief complaints 



Incidence 

Per cent 

Bead on erection 

115 

tt 

Up 

73 


Down 

10 


Left 

17 


Right 

1C 


Lump on penis 

SI 

31 

Pain on erection 

53 

20 

No erection distal to lump 

12 

5 

Total 

252 

100 


Table 3 Results 


Treatment 

Cases 

Cured 

Improt ed 

Unchanged 

i 

Lost 

Per cent 

-- 






Imp rosed 

Ultraviolet raj 

4 





25 

77 

Radium plaque 

Radium plaque and radon 

96 

I 

30 

35 

3 

2 

20 

Radium plaque and tocopherex 
Tocopherex 

31 

2 

5 

21 

1 

1 

1 | 

5 

1 

0 

&4 

i ° 

Total 

134 

45 

56 

7 

26 

l ^ 
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Table 1 Age incidence 


Decade 

Number of Cases 

Per cent 

20-29 

5 

3 


30-39 

12 

7 


40-49 

35 

19 


50-59 

76 


| S? 

60-69 

52 

27/ 6S, 


70-79 

4 

2 


80-89 

2 

1 


Total 

1S6 

100 



eases in which the usual facts aie that less than 50 pei cent leport by the end 
of the first yeai 

Of the 186 cases observed, 134 leceived treatment consisting of ultraviolet 
light, radium plaque eithei with or without tocopheiax, and tocopheie\ alone 
Of the 134 cases tieated, 90 had only one tieatment With leference to apphea 
tion of the radium plaque, 32 cases had two tieatments, foui had tluee, five ha 
four, one had five, one had seven, and one case had 11 exposures Of the treat¬ 
ment sites, 34 weie letieatments of the original Peouome’s disease while 41 cases 
had tieatments to new sites on the penis A total of 209 treatments hare been 
offeied these patients 

The total dosage m milligram hours of exposuie to the radium plaque rand 
from 50 to 400 but the latter amount cor eied more than one location Some pa 
tients liar e had multiple nodules and treatment has been gn en simultaneous!' 
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EMBRYOX \L CARCINOMA Or TESTIS IX IXTAXTS AXD 
CHILDREN REPORT OT TWO CASES 

D A.VID SILtERT 

From the Dcpartr cnl of L ro J oou 11 alcrburu Hospital H alcrbunj S Conn 

Although there -ire mam pitfalls and inadequacies known to he inherent to 
the use of statistics, the statistical approach remains one of the pro\ ed \ nrd- 
stieh* in medicine The ph\siciau becomes unusuallv an are of Ins dependence on 
this technique for outlining therapy and estimating prognosis w hen he turns to 
the literature onh to find that the experience of am single author has been in¬ 
adequate for the drawing of conclusions of statistical ralidm The author was 
placed in such a position when, within the space of a feu months, tu o cluldren 
presented with testicular masses which pro\ ed to be erubn onal carcinoma It is 
the purpose of this article to collect from the literature information on this 
disease as it is seen in children, and thus make ay ailable in one place data on 
which the physician can base his decision 

CVSE REPORTS 

Case 1 A white child was 2 rears of age when first seen The mother had first 
noted enlargement of the left scrotum 4 weeks before seeking medical ad nee 
The left scrotum contained a firm nontranslucent mass measuring -1 bi 3 bv 2 
cm which replaced the normal structures a normal cord down to the lei el of 
the mass, normal right scrotal contents no unusual inguinal lrmphadenopathi 
no palpable para-aortic nodes on abdominal palpation and no sexual precociti 
The chest x-rai, intravenous pi elogram and films taken to rule out metastases 
reiealed onlv normal fiudmgs Hemogram unnalisis and a test for unnan 
gonadotrophins were within normal limits 

Orchiectomy with preliminary high ligation of the cord was performed Intra- 
abdominal palpation through the internal inguinal ring ret ealed no enlargement 
of the paravertebral nodes (figs 1 and 2) At the tune that this mauusenpt was 
submitted the patient had been followed S months without evidence of recur¬ 
rence or metastasis 

Cave 2 A Negro child was G \ ears of age when first seen Enlargement of the 
nght scrotum was first noted 2 weeks before admission The right scrotum con- 
tamed a firm, nontranslucent mass measuring S bv 6 be 3 cm a c\ stic mass 2 
cm in diameter was translucent and lav superiorly a normal cord could be 
palpated down to the let el of the smaller mass left scrotal contents were nor¬ 
mal, no unusual inguinal Ivmphadenopatht or palpable para-aortic nodes were 
detected on abdominal examination, and no sexual precocity was evident X-m\ 
and laboratory findings were normal 

Orchiectomy with high ligation of the cord was performed Intra-abdominal 
palpation revealed no evidence of metastatic lmohement of the paray ertebral 
nodes The patient was presented at a tumor conference and after considerable 

Accepted for publication \pnl 0 1157 
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Although other methods have been used to treat Peyronie’s disease, the use of 
the radium plaque, especially supplemented mth tocopherex, continues to give 
us encouraging results Table 3, results, cites the early use of ultraviolet light, 
yet in spite of its known ineffectiveness, one patient seen 19 years later had 
apparently been cured of Peyronie's disease Time was probably the explanation 
for the disappearance of the lesion, as has been witnessed before, yet we had to 
classify the case as cured 

The over-all cure or improved rate m 134 cases treated by all our methods or 
combination of them was 75 per cent With the radium plaque alone it a as 77 
per cent and with the combination of radium and tocopherax it was 84 per cent 
All lost cases were classified as failures 

SUM MARI 

The use of the radium plaque has pi oven both safe and effective 
Trauma still plays a part m a large per cent of these cases 
Smaller, repeated exposure to the ladium plaque is the preferred therapy 
The combination of the radium plaque noth tocopheiols has been our most 
effective method of management with 84 per cent of the cases cured or markedly 
improved 

958 Arcade Bldg , St Louis 1, Mo 
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man and Moore' 1 found that 19 pei cent of their post-war United States Army 
senes were embryonal carcinomas, so that in civilian adults an incidence of less 
than 0 5 per cent can he estimated Comparable figures for children are not 
available However, some conception of the statistical probability of the disease 
can be obtained b\ appreciating that the incidence of all U pcs of cancer, even 
m a weighted group like hospitalized children, has been reported as low as 0 20 
per cent,’ and that tumors of the genitalia comprise less than 1 0 pei cent of the 
malignancies of childhood 4 Melicow 6 reports seeing only one instance of embry¬ 
onal carcinoma m a child during 25 years at the Scjuier Urological Clinic Addi¬ 
tional e\ idence of the infrequency of tins condition is furnished by the hterature 
of the past 45 years These reports yield a total of 28 case repoits* from fifteen 
different sources, 6 00 the largest senes (seien) being that of Gross 16 


PATHOLOG1 


Until the post-war jears, germinal tumors of the testis were usually classified 
as embryonal carcinoma or adult teratoma 21 No attempt wall be made to either 
reiterate or summarize the se\ eral excellent w orks on the classification of testicu¬ 
lar tumors which have appeared by Friedman and Moore, 2 Dixon and Moore" 6 07 
and Melicow 6 Howeier, it must be made clear that, particularly m the older 
hterature, authors discussing results of therapy have often not been discussing 
comparable tumors Histologically there are four types of geiminal tumors 
(seminoma, embryonal carcinoma, teratoma and choriocarcinoma)' 16 which may 
appear in any combination and w Inch have differences in their clinical behai lor 26 


* Mngncr, Campbell and Wigleswirth” have show n that the cnses of embn onnl carcinoma 
reported b} Meltzer and Bloom” and Rosenblum and Robbins 11 arc actunlh clear cell 
adenocarcinoma, which the} show to lie a separate clinical and pnthologicnl entit} There 
fore, these 2 cases have been excluded from the discussion 

1 Friedman, N B and Moore, R A Mil Surg , 99 573 19-16 
1 Jaurcgu\ M A Arch Pediat Unigun} , 24 316,1953 
4 Hand} , V H and Goldberg, I D A A State J Med , 66 25S, 1950 

* Melicow , M At J Urol 73 547,1955 

6 Kutzmann, A A and Gibson T E Ann Surg , 76 761,1923 

I Mouchet, M and Derocque, A Bull Soc Anat Pans, 94 4S-4, 1924 

* Sakaguchi, J Dtseh Ztschr f chir , 126 294,1913 

* Shane, J H J Urol , 42 236, 1939 

10 Nakagawa \ Okayama Igakkai Zasshi , 53 160, 1941 
u Matassann, F W J Urol , 66 693, 1944 
“Williams, I G Bnt J Radiol , 19 1S2, 1946 

II Kretschmer H L Am J Surg ,76 99, 1948 

14 Rusche, C J Pediat 40 192, 1952 

“ ^ross, 11 E Surgen of Infancy and Childhood Philadelphia W B Saunders 
v>o , 1953 

u rte la Peila, A Acta PiSdiatr Esp , 62 353, 1954 
“Frguder R and Aker 0 A Demz Tip Bui 1 30,1955 

15 Dojle, J B Bnt J Urol , 27 287,1955 

’’ ^juato, M, D e Angelis P and Di Gruttola, G Pediatna, Nap , 64 302 1956 
Shnrma, G C and Samuel, K C J Ind M Ass 27 57,1956 
Magner, D Campbell, J S and Wigleswirth, F W Cancer 9 165,1956 
Meltzer, A and Bloom B New Eng J Med , 237 513,1947 
Rosenblum, A and Robbins, M A J Pediat 33 627 1 948 
* Ferguson, R S Am J Roent 31 356, 1934 

Forces'institute (dPatholog}^, of ^ Iale Sev 0r B an3 Washington, D C Armed 

NeL F n n a e nd m SoAs M 19ro POrtman " U V C1 ' n ' c111 Therapeutic Rad.ologj New York Thomas 
17 Divon, F J and Moore, R A Cancer, 6 427, 1953 


Fia 1 Case 1 A, genitalia B, gross specimen 

discussion, a retroperitoneal node dissection was recommended The dissection 
was accomplished to the level of, and included the light renal pedicle The nodes 
sui rounding the nght common iliac, and the origins of the right external and 
internal iliac arteries were removed along with the right spermatic vessels Mul 
tiple sections of the nodes showed no involvement by tumor (figs 3 and 4) 
Three months follow mg surgery the patient w as readmitted because of par* 1 
umbilical pain of one week’s duration A firm mass the size of a hen’s egg was 
noted on deep palpation m the epigastrium The intiavenous pyelogram showed 
lateial deviation of both upper meters, and x-rays levealed a metastatic lesion 
m the body of the third lumbar vertebia, and anothei in the greatei tiochanter 
of the left femur The urmary gonadotrophins were not elevated At the time of 
writing, the patient is showing little lesponse to palliative irradiation 

INCIDENCE 

The incidence of testicular tumors m the adult civilian population has been 
estimated bj r Gilbert and Hamilton 1 to be 2 per cent of all malignancies Fried- 
1 Gilbert, J B and Hamilton J B Surg Grace A. Ob^t 71 731 1040 
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Fig 3 Case 2 .A, genitalia B gross specimen 


on the test for urinary gonadotrophins, finding it to be present in significant 
amounts in 29 per cent of preoperative urines, and noting that patients with 
ele\ ated assays had an 85 per cent two-year mortality rate as opposed to a 50 
per cent rate for those with normal studies The significance of the presence of 
metastases is re\ ealed by their finduig a 92 per cent two-year mortality rate 
compared to a 46 per cent rate in those with no metastases at the time of op¬ 
eration 

COMMENTS ON THE SURVEY 

Table 1 shows the age distribution of the patients at the time of diagnosis It 
is of interest that more than two-thirds are younger than three } ears 

Xo cryptorchid testes u ere present m the cases reviewed, although Culp’ 1 and 
11 Culp D A J Urol , 70 2S2, 1953 
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Fig 2 Case 1 Photomicrographs A,lowpouer B, high power 


Within the limitations imposed by the multiple souices of histologic interprets 
tion, it is highly piobable that all eonsideied here are Dixon and Mooie’s class 
2, u or trophocai cinoma as defined by Friedman S6 


INVESTIGATION 

Diagnosis is based on a consideration of the physical, radiogiaphic and lab^ 
oiatory findings A very satisfactory outline is presented by Dixon and Moore 
It is worthwhile to note that no mention of pam was made m any case v here the 
disease was confined to the testis Also, the frequently overlooked feeling o 
heaviness oi a dragging sensation in the testis is not refened to in the literature 
on children The lateiahty of the involved testis is generally legarded as of no 
consequence, and both sides are involved almost equally IJ 18 Gross 15 emphasizes 
the importance of seaiching for metastases m the pelvis and para-aortic region 
Metastases do not appeal in the inguinal nodes until the sciotum has been in 
vaded Dissemination occurs through both blood and lymphatic channels, but 
theie appears to be a definite, though indeterminate, period before the tumor js 
spread via the bloodstream 18 Higgms and Aiber* 0 have discussed the lymphabc 
pathways in minute detail A point v orth emphasizing is that there is frequent!} 
early dissemmation from the region of the renal pedicle to the opposite side an 
to the mediastinal and cervical chains "When mvolvement of the pelvic nodes 
occurs, it is in a retrograde manner 

Although Higgms and Aiber* 0 have stated that bioassay in embryonal car¬ 
cinoma is of limited value, Dixon and Moore’ 7 have placed c onsiderable emphasis 


« Phillips n F and Dargcon, H W J Pediat , 44 4-18, 1954 
19 Lems L G J Intcrnat Coll Surg 26 /P. nr J } 95 !L ,94 mn 
a Higgins, C C and Arber F \V Ganad Mod Ass J , 69 124 1053 
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lymph nodes Mere present It is also noted that documented survival of moic 
than three years occurred m only sl\ instances Although there is not sufficient 
material to he statistically significant, it is interesting to compare these findings 
in children with those of Dixon and 51 oore m adults 37 In their senes of embry¬ 
onal carcinoma the death rate per 100 survivors fell from 40 4 and 30 7 m the 
first two years to 9 8 m the third year, 2 0 m the fourth and 2 7 m the fifth A 
comparison may be \ ahd, and is certainly suggestive, as the fall in children is 
similarly dramatic 

Chonomc gonadotrophins were obtained in only four instances All of these 
proved to be normal When the second patient showed metastases, the test ic- 
mained normal 

TREATMENT 


Most of the common methods of therapy were employed m tins series, both 
mdmdually and in combination The situation is comparable to that in music 
w here there is one mam theme on w hich there are many' \ anations The litera¬ 
ture on the adult disease indicates that orchiectomy' with preliminary' high liga¬ 
tion of the cord is considered fundamental to all generally' accepted approaches 
This is usually follow ed by retroperitoneal node dissection and/or prophylactic 
roentgen therapy * 6 17 w w Dean 36 believes that extensive node dissections are 
still experimental and, if done, they should be earned to the level of the dia¬ 
phragm In spite of occasioning a two-month delay, he also advocates a full 
course of irradiation (4000-5000r betw een the groin and the tenth dorsal a erte- 
bra over a four to five-week period) This is given before node dissection is per¬ 
formed on the patient with known metastases However, Hudson, 36 belongs to 
the school of thought that maintains that irradiation should not be given until 
after the node dissection has been performed 

Cox, 33 and Merren, Vest and Lupton 37 both favor, for radioresistant tumors, 
simple orchiectomy followed by' roentgen therapy, but Kimbrough and Cook 33 
recommend radical orchiectomy'* w ithout radiotherapy' Lewis 35 has given up to 
5000r y where there was positne retropentoneal involvement on prior node dis¬ 
section He cites five patients, wnth proved metastases on dissection, who died 
up to three years later from the complications of radiotherapy' These patients 
showed no evidence of recurrence at autopsy' He agrees with the generally' ac¬ 
cepted concept that it is not necessary to irradiate the inguinal region after 
radical surgery 

Dean maintains that when palliation is indicated radiotherapy is the method 
of choice, and emphasizes that the dose be confined to that which is unlikely to 


Orchiect-omy with high ligation of the cord plu» retropentoneal node dissection 
11 Benjamin, J A N Y State J Med , 56 266, 1956 
11 Cox R Bnt J Urol 26 350, 1954 
“ Dean, A L J Urol 76 439 1956 

cietj^Hartford Con^Sh “ ^ hcf ° re ^ C ° Unt > Medlcal S °- 

f" Merren, D D Vest S A and Lupton Jr C H J Urol , 65 128 1951 
Kimbrough, J C and Cook, Jr , F E JAMA, 153 1436,1953’ 

” Lewis, L G J Urol 69 841 1953 
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Fig 4 Case 2 Photomicrographs 4, Ion power B, high power 
Table 1 Age distribution of the senes 


Age in Afos 

<Ml 

12-23 

24-35 

| 36-47 

46-59 | 

| 60-/1 

| 72-83 

I0S-11P 

120-111 

No of patients 

3 

13 

6 

i 

2 

2 

1 




Table 2 Minimum reported survival tune of 25 patients followed 
Ten Patients with Metastases at Initial Surgery 


Survival in \rs 

0-05 

0.5-1 

No of patients 

7 

2 


l-u 



Sixteen Patients without Metastases at Initial Surgerj 


Survival in A rs 

| a-0 5 

0 5-1 

1 1-15 | 

3-3 5 

3 5-4 

5-6 

1 6-7 

1 10-11 

I 13-14 

No of patients 

5 

3 

2 

i 

l 

l 

1 

l 

1 1 
___ 


Lewis 50 have calculated an increased malignancy rate of all testicular tumors M 
undescended testes of 13 and 22 times, lespectively 

Table 2 shows that all ten deaths repoited occuned within eighteen mont is 
of the time of initial surgeiy, regardless of the type of therapy Nine of these 
had metastases when fust tieated, and Doyle 18 only states that no palpal e 

“Lewis L G J Urol 59 783,1048 
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who sunned more thm three \eirs were less thru 24 month* old it still seems 
unsafe to conclude rather thin postuhte i rel ition*hip between me md «un n al 
tune wit Inn the childhood \cirs 


si mm via 

V renew of the reported instances of embnond immonn of the testis ill 
children Ins been nnde and two of the authoi s patient* hate been added to 
make a total of 30 reported ones Ihe purpose of the renew is to uiumulite 
data on which a plnsuim could bise his decision with regird to treitinent mid 
prognosis, there being no such stud\ a\ ulible W here com lemons of stitisticul 
\aliditc could not he drawn, dati were presented from the dneise is it m seen 
in adults There is i suggestion that the diseisc in children differs somewhat 
from that seen m idults m tint children md partnulirh tho*e under two icirs 
of age, ma\ 1m e i more fi\ orable prognosis 

Tor their suggestions md criticism I would like to express im opprcuition to 
Drs C H Xeiisw anger md I Shearer of the Department of Urologi Dr ,T 
Janies of the Depirtment of Radiologi and Dr T 0 Collin* of the Department 
of Pathologc 
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bnng injury during the expected life of the patient Isolated 
tases are treated by Philhps and Dargeon with radiotherapy, and by 

and Cook with resBCtion ** A^c+fY-fprone 40 and 

It IS of interest to note accounts of the tnal of estrogens radl0resisto t 
nitrogen mustard" 11 m the treatment of metastatic tumors o 

because of the known variation in response to ra ^ oth ^ ap ^ c f o e sc “nd 
places some emphasis on basing the choice of treatment on 
mgs (seminoma and adult teratoma versus all the other gennamaIt 
nng in the testis) Too much rehance can be placed on is 

biopsy* is generally given preference to incisional bi p y onepa t, e ntin 

frowned upon because of the danger of local recurrence, a y nt P was te r 
this children’s senes had this procedure performe ^ orchiectomy, 

minal In mew of aU that is being wntten about what to -do a surviving threc 

it is interesting that in this present review five o e s ] d the radical 

years or longer had the simple operation, while the other patient 

operation and irradiation 


PROGNOSIS 

Prognosis may be assessed by conadermB the histologic jnctore and tb« 
eoce orabsence of mctasfases The mference of the^jell ^ 

cance of the chorionic gonadotrophin elevation has air > d ma kes 

presence of tumor cells m the vessels of the cord is an ominous sig 

widespread dissemination a probability , bv p) e an, are of pa r 

The figures for five-year survival in adults as prepared by ^ f ea ’ ateiy 

ticular sigmficance, because his findings are based ™ sbowe d a five-year rate 
thiee hundred patients with embryonal carcinoma Theses mo rtali t > 

of 35 5 pei cent In view of the fact that the p for practical 
rate per 100 surmvois is only 2 0 per cent after t t^rd y appro ximate the 
purposes the figure 35 5 per cent may be considered to closely app 

cure rate TWrm end Moore* 7 have shown a 

On the basis of the same data used by Dean, Dixon a - ^ trcntcd by 

significant difference between the two-year mortab J d dissection m 

simple orchiectomy (63 per cent) and wi h of the disease 

addition (44 per cent) t In this (statistically the possibility 

m children the results of sunple orchiectomy make ° P Although Phillips 
that the disease is of a different character following pub ^ ^ better 

and Dargeon, referring to all testicukr tumors t case s reviewed, 

m infants than m ch.ldren, and although all sta P» M,S - „ ph . tlc 

* The term “diagnostic orchiectomy’’ used b> H " ds ° n ~ven to .show the number of pa 
t One S bear m mind, however, that.no.figures metastases at the time 

Cr.ee,ved the radical opera.,on, although «W oI 

- 4W3S-,« B-BVfry fiJSSSS T.” 
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urethra with resulting trabeculated appearance of the posterior urethra Thus 
distortion of the posterior urethra is usually the result of fibrotic changes origi¬ 
nating m deeper prostatic layers In other instances interstitial inflammation can 
can be localized m one segment of the prostate and in these cases there is no dis¬ 
tortion of the posterior urethra These circumscribed tuberculous areas can be 
calcified and these calcified areas can be surrounded by essentially normal pros¬ 
tatic tissue 

How e\ er, if the local resistance is inadequate, instead of healing, caseation can 
occur, with abscess formation Tins abscess may e\ entually break into the poste¬ 
rior urethra or through the prostatie capsule 
In rare cases the w hole prostate and seminal i esicles may be destroy ed by' 
tuberculosis A huge cot ity r may' be formed by r the completely' liquified, destroy ed 
prostate 

There is a healing tendency' in tuberculosis even in cases untreated with anti¬ 
tuberculous medication The smaller the original tuberculous focus the more 
complete the healing can be 

Xoncavitary infiltration and c\ en small cavities may heal with resulting con¬ 
nects e tissue defect, and indeed, the healing can be so complete that histolog¬ 
ically characteristic tuberculous change may not be seen m the healed conuecfit e 
tissue area 5 > 

In the more advanced cases—in the pietuberculousdrug era—healing occuned, 
by being walled off from the urinary' tract These walled off caseated areas may 
become eventually calcified or will be surrounded by a calcific w all How et er, 
living bacilli may be found in these calcified areas decades later As a matter of 
fact, these caseated calcified areas within the genitourinary' tract, or the caseated 
calcified tuberculous glands, form a common source of late secondary' tuberculous 
spread 

How often healmg occurred before the introduction of antituberculous therapy' 
is not well documented Clinically, the unsatisfactory healing tendency' w as w ell 
demonstrated by a review of 60 cases of tuberculosis of the prostate 2 Of these 
60 cases 12 had severe and at times uncontrollable frequency', and pain Six had 
penneal fistulas Tw o had mild but persistent symptoms most of the time 
Auerbach 4 studied 105 cases of prostatic tuberculosis found in autopsied tu¬ 
berculous patients In 18 of these 105 cases of prostatie tuberculosis there was a 
perforation of the liquified caseous material into the posterior urethra and in two 
cases the perforation occurred into the rectum 

DIAGNOSIS 

Early diagnosis of tuberculous involvement of the genital tract is \ ery difficult 
and et en adt anced tuberculous disease may be present without significant uro¬ 
logical symptoms Clinical recognition of the tuberculous disease m the genito¬ 
urinary' organs in Medlar’s 1 senes occurred in only' 18 per cent of cases 

20 1 47i 1 "74 aC l h o’40 ) ^ heal ' Dg ° f rCna ‘ t,lbcrculosls Surg Clinic of North Amer , 

104O AUerbaCh ’ ° The path ° l0gJ ° f ur °gemtnl tuberculosis Intemat Clime, 3 21-61 
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The exact incidence of genitourinary tuberculosis is difficult to ascertain 
Most data are from select material, usually from hospitals for tuberculosis Eien 
Medlar’s 1 data published in 1949 originated from a general hospital, in "'Inch a 
large number of beds is reserved for tuberculous patients In that study Medlar 
and Ins associates analyzed 5,424 necropsies performed on males o\er 16 iears 
of age Tuberculous lesions in the genitourinary tract w ere present in 3 1 per cent 
of all neciopsy material 

In recent years the death rate of pulmonary tuberculosis has fallen, not onh in 
this country, but all over the w orld It may be presumed, although not actualh 
known, that theie has been a decline in genitourinary tract tuberculosis as well 
Inasmuch as the gemtal tract involvement is the result usually of early hema 
togenous spread, with clinical manifestations of the disease appearing decat es 
later, a significant dechne of the gemtal tract involvement cannot be expected m 
the immediate future This dechne will be manifested later, especially if I ' e 
primary infection will be controlled with effective antituberculous medication 


INCIDENCE OF GEXTIOURIXARX TUBERCULOSIS 

Data gleaned from past studies indicate that the involvement of gemtaUirgan- 
in patients dying of tuberculosis was 10 to 14 per cent In one series of 736 nu 
topsied male patients who died from tuberculosis and not treated with nntitu 
berculous medications, the gemtal tract was involved m 117 cases- 


PATHOGEVESIS 

It is possible for the gemtal tract to be infected in five ways 1) primary tub 
erculous infections per urethram, 2) direct extension from neighboring organ., 
3) descending infection from the urinary tract, 4) lymphatic spread, 5) eaily an 
late hematogenous dissemination 

Hematogenous spread accounts for most gemtal tract involvement This may 
be the result of se\ eral seedings In the prostate the lateral or peripheral pait is t i e 
more often ini oh ed in hematogenous spread In cases of descending infection 
the disease begins near the prostatic urethra and diminishes toward the penp er 3 
Generally' speaking, infection within the gemtal tract is catarrhal or mterstitia 
Catarrhal infection is usually the result of a nonspecific infection, although in an 
eaily stage of tuberculosis, a catarrhal tyiie of infection can occur 

With good resistance the tuberculous infection does not pi ogress bey on tie 
interstitial stage If the fibrosis is marked, e\ entually scar tissue will dei elop m 
the prostate This fibrosis may extend to the mucosal surface of the posterior 


Accented for publication Februan 2S, 1957 _. „ ,.u-Unu-al 

■Medlar E M, Spain, D M and Holl.daj R W Post mortem compar^wi^cl.n.ca 

diagnosis of gemtourinan tuberculosis in adult males J Urol 61 1( "S 

MSporer, A and Greenberger M Gemto urinary tuberculosis Sea \ lew Hosp 
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Table 1 Surmcal procedures in 

tuberculosis 01 

the prostate 


No of 

Transurethral pro-tatectom' 



10 


Penneal pro-tateotom\ 



5 


Retropubic pro-tatectom\ 



o 


Suprapubic pro-tateciom\ 



3 





21 


Table 2 Results of *uraieal procedures for tuberculosis of the 

prostate 


Tvpe o' P-o*tatcctrar 

No of 

Good 

Bad 

Fair 

Transurethral rejection 

10 

3 

2 1 

5 

Penneal pro-tatectom\ 

5 

■) 

3 1 


Retropubic prostateetoim 

o 

O 

t 


2 

Suprapubic pro-tatectomt 

3 

i 

1 

2 


When bladder ulceration occurs- as a complication of tuberculosis of the 
prostate—a not infrequent occurrence—biops\ of the abnormal area mn\ estab¬ 
lish the histological diagnosis In se\ eral instances at The Mount Sinai Hospital 
biopsv established such identification (fig 1) No untoward reaction was noted 
following this procedure 

THERAPT OF TEBERCCLOSIS OF PROSTATE VXD SEMINAL VESICLES 

Inasmuch as obsen ations indicated that tuberculosis heals with fibrosis earlier 
therapv was directed to the promotion of fibrosis around the tuberculous area^ 
Where consenatrte therapv failed and where se\ere unnan svmptoms or 
obstruct it e uropathi was present surgical inten ention w as tned I nfortunatelv 
the technical difficulties during prostatectomx for tuberculosis of the prostate at 
times presented virtuallv insurmountable problems, since not all the tuberculous 
tissue could be remot ed and complications of surgen at times were as deadh as 
the disease for which the surgen- was performed Unnarv incontinence rectal 
nnd permeal fistulas were frequent occurrences 
There is no large bodv of reported data a\ aiiable of patients treated with sur¬ 
gen- m the prechemotherapr era In one senes of patients operated upon m the 
decades immediatelv preceding the present chemotherap\ era 21 cares of pros- 
tatie tuberculosis were renew ed - Of these 21 cases operated upon in nine the 
tuberculous process was diagnosed before surgen- and in six of these nine cases, 
the surgen- was performed for tuberculous m\ oh ement of the prostate 
The surgical procedures are summanzed in table 1 
The results of surgical procedures are summanzed in table 2 
Though there was onh one immediate surgical death m this senes 2 patients 
had persistent permeal unnarv fistulas after penneal prostatectomv until their 
death In one patient a rector esical fistula de\ eloped and one was incontinent 
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Urinary frequency, urgency, pain, bloody ejaculate, hematuria can occur and 
can be uncontrollable at times The bladder soon becomes involved, tuberculous 
bladder ulcers develop with fibrosis and contracted bladder The clinical symp¬ 
toms aie exaggerated by secondary infections In instances m uhich the infection 
is descending, urinary symptoms probably occur at a much earlier stage 
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PASrvutions if sea ere are due to hapersen-itiaita Stomuh ind mtestuaU 
symptoms \re usualla mild ind tin be oa era onto "nth per-i-teme PAS tin 
cause ita er d am age and li as a dehintc mtitlnroid effett i- in mafcstcd In goiter 
tormauon 

Isonuzid his caused toxic non on- sa-teni -\mptom- in so no t isc> These ire 
usualla nuld and manifest theniseKes In pirestlicsiis md penpherd neuro¬ 
pathies Occasional!' it cm iause p-achon- Therapa -hould be di-tontinued it 
the earliest sign of cerebral toxicit\ Minor side effei t- like detru-or weakness or 
diminished sexual potent' cinoctur indha'ebeen ob-oracd in i tew of our t ise- 
The immediate effect of tlie-e intitubertulou- drug- n the di-uppeirnnio of 


toxic symptoms Pc'er dinuui-hcs md "athm 10-1-1 di's u-uilh the temperature 
returns to normal The patient - eeneral well-being i- nnnifested In increased 
appetite md increased weight The heiling ot the tubenulinis process howe'er 
i-slow and prolonged though the thnit il uiipro'eineiit i- mipre-sn e 
Out oi 25 cisos* of prostatit tubertulo-i- m "huh antitubenulou- drug- were 
used 23 are svmptomless line no tempi nuts and onh two h i' e mild frequent' 
oa and off—eastla cotitroll able with medit ation 
Clinical tmpro'cment does not neccssanla mean that the tubcrtulo-i- w at lam a 
gemtounuan organ avail heal with the -nine npidit' In tho-e t ase- of pro-t atat 
tuberculosis where fibro-is or t aluhed nodules were present before therapa we 
haae not ob-eraed anatonaual thange ana time during or after the therapa ko 
definite prostatit nodule eaer becomes -mailer or -oftcr Though wo neaer see 
ana miproaement in the-e nodules we know tint ln-tologn d impnnenient t m 
octur m fibrocaseou- are is in t ise of pulnaonira tubenulo-i- These imelimged 
areas within the prostate indicate that the healing of ahe ad\ anted fihrotic and 
ealcified areas still todaa wall heal—ha these art'as being w ailed off from the rest 
of the health' tissues 

How often wall the tubemilo-i- bicillu- disappear from those areas a- not 
known Luang tubercle batillt an pulmonara lesion- maa be found a ears after 
mten-ii e therapa s 

Though the nodules maa not ehinge and though urulent bacilli maa bo lound 
months after therapa began there is inditation that the patliogemtata of these 
bacilli is modified Arne Lind* desinbed a ease alter l-oniazid therapa where 
the bacilli became resistant to l-onnzid "When these baulh were injected into 
guinea pigs thea were not pathogenic ana more although the guinea pigs wore 
injected 3-4 months after the cessation of theripa This nonpathogeniuta of 
tubercle baulh was obseraed eaen lb month- after the cessation of therapa 
If caseation is progressia e or if it causes ob-truitia e uropatlia or sea ere uruiira 
st'mptonis surgen might lie necessan in on isional eases Hapertroplia* of the 
Prostate with tuberculous ireas m the pro-t ite might reipiire pro-tateetoma 
Auerbach 1 noted tint in 7 eases out of 100 tubenulou- pro-t ites the tubereu- 


of ,Sobba C, Xuerbtch O -\nd Small L Efftnl iml ibgrec ot healing upon persistence 
^abercle bacilli wtthiu pulmonira le-ton- Xm Rea Tiibere 72 Xse joys 

, . g? e , t Em f ' atl von nut I-omkotrasnure hadratad bohahonder l rosaantahtiber- 
1 63 xj 5 i<a-- - AIee ^ rllw einchen ipathogenen Tubcrkelbanllon Trologni International!- 
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after transurethial prostatectomy Two patients who had retropubic prostatec 
tomy received streptomycin postoperatively for a short time, but had no other 
antituberculous typo of medication 

This experience would indicate that the result of both surgical-medical treat 
ment of tuberculosis of the prostate w as unsatisfactory m the pre-chemotherapj 
era The introduction of antituberculous medication has almost incredibly 
modified and improved our therapeutic results 

The drugs most frequently used m gemtourmary tuberculosis are streptomycin, 
dyhydrostreptomycin, isoniazid, para-ammosalycilic acid 

The mode of action of these drugs is not known It is behei ed that some of 
these act by competitive interference with an essential metabolite of the bacte¬ 
rium This competitive interference is probably the effective factor m isoniazid 
therapy 

The effect of para-aminosalycihc acid might be different There is some mdi 
cation that this substance interferes with the oxy’gen consumption of the tubercle 
bacilli and thereby inhibits bactenal growth 

The tubercle bacilli are usually mtracellularly located within a macrophage 
The easier these drugs can penetrate the macrophage, the more effectne their 
action should be 

Isoniazid can penetrate even caseous lesions This ability’' to penetrate tissue 
is poor m case of streptomycin and hardly existent with PAS 

It has been observed that after the onset of therapy there is penfocal clearing 
This clearing, of course, prevents fibrosis which w as the aim of urological therapy 
The prevention of this fibrosis is more marked with isoniazid therapy, m uhicli 
increased vascularity also occurs Streptomycm used alone will not dimmish the 
formation of fibrosis and the tuberculous area is rather avascular 

The natural resistance of the host increases the efficacy of medication What 
ever direct oi indirect action these drugs have, their action is increased by the 
body’s many unknown defense mechanisms Where the body resistance is loi\, the 
spread of the disease is usually greater m spite of antituberculous medication 
All these drugs should be applied with careful observation of the patient as 
toxic manifestation can occur 

The damage to the eighth nerve from streptomycin or dihydrostreptomy’cm is 
v ell known The hearing impairment is usually permanent and rarely improves 
even if the medication is stopped A careful check on the eighth nerve function 
should always be made and audiometnc tests should be made at the slightest 
symptom 

If the moderate doses which seem to be adequate in gemtourmary" tuberculosis 
are used, the complications from streptomycm therapy’ are rare Streptomycin, 
however, has a nephrotoxic effect and patients with diminished kidney’ function 
wall eliminate streptomycin slowly’ The blood level can be very’ high m impaired 
kidney’s if the usual dosage is used Inasmuch as several cases of encephalopathies 
ha\e been described from the use of streptomycin, these high blood levels 
should be ai oided The toxic reactions usually’ occur in the third 01 fourth wee 
of therapy’, but can occur at any’ time 
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P\S reactions, if see ere, arc due to hvpersensitie it\ Stomach and intestinal 
symptoms are usualle mild and can be o\ ercome with persistence PAS can 
caure lieer damage and has a definite antitin roid effect a« manifested be goiter 
formation 

Isomazid has caused toxic lien ous sc stem s\ mptonis in 'ome cases These are 
usualh nuld aud manifest themsehes be paresthesias and peripheral neuro¬ 
pathies Occasioualh it can cause psetliosis Therape should be discontinued at 
the earliest sign of cerebral toxicite Elinor side effects like detrusor weakness, or 
diminished sexual potence can occur and ha\ e been obsere ed in a few of our cases 
The immediate effect of these antituberculous drugs is the disappearance of 
toxic svmptoms Fee er diminishes and wathm 10-14 doc s usualh the temperature 
returns to normal The patient’s general well-being is manifested be increased 
appetite and increased cc eight The healing of the tuberculous process, howecer, 
is slow and prolonged, though the clinical improeement is mipresuee 
Out of 25 cases 1 of prostatic tuberculosis in which antituberculous drugs ccere 
used, 23 are svmptomless, hac e no complaints and onlc tw o hac e mild frequence 
on and off—easile controllable with medication 
Clinical improeement does not necessarde mean that the tuberculosis within a 
geuitounnare organ eeall heal with the same rapidite In those cases of prostatic 
tuberculosis eehere fibrosis or calcified nodules were present before therape, eee 
haee not obsereed anatomical change ane time during or after the therape Xo 
definite prostatic nodule eeer becomes smaller or softer Though eee neeer see 
ane improeement in these nodules, we know that histological improeement can 
occur m fibroeaseous areas in case of pulmonare tuberculosis These unchanged 


areas within the prostate indicate that the healing of the adeanced fibrotic and 
calcified areas still todae wall heal—be these areas being walled off from the rest 
of the heal the tissues 

How often wall the tuberculosis bacillus disappear from these areas is not 
known Living tubercle bacilli in pulmonare lesions mae be found eears after 
intensie e therape 6 

Though the nodules mae not change and though earulent bacilli mae be found 
Months after therape began, there is indication that the pnthogemcite of these 
uciih is modified Arne Lind 6 described a ease after isomazid therape, evhere 
e bacdh became resistant to isomazid When these bacilli were injected into 
guinea pigs, thee e\ ere not pathogenic ane more although the guinea pigs w ere 
ejected 3—4 months after the cessation of therape This nonpathogemeite of 
uhercle bacilli was obsereed eeen 16 months after the cessation of therape 
t caseation is progressie e or if it causes obstructie e uropathe or see ere unnare 
'' '"['toms, surgere might be necessare in occasional cases He-pertrophe of the 
Prostate with tuberculous areas m the prostate might require prostntectome 
uerbach 4 noted that in 7 cases out of 100 tuberculous prostates, the tubercu- 


of i? Auerbach, O and Small L Effect and degree of healing upon persistence 

* Lind i 3 CI ^t? within pulmonary lesions 4m Rei Tubere 72 3S6 1955 
kuloc e mu m von 11111 FomhotinsSure hydrazid behaltender Urogemtaltuber- 

1 63_$5 jq-- Meerschweinchen apathogenen Tuberhelbazillen Urologia Internationale, 
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losis was associated with prostatic adenoma We observed thiee cases where the 
lemoved hypertiophied prostate contained tubeiculous areas 

While the numbei of cases leqmnng surgery is much smaller m most centers, 
a rathei large series of cases lequinng surgical mtei vention was published recently 
by Semb 7 The indications for surgery are not mentioned in his publication He 
reported 25 cases of prostatic tubeiculosis with transurethral prostatic resection 
He stated that theie was no serious complication in any one of these cases and the 
posterior uiethra did look essentially normal aftei surgery All these cases were 
tieated with antituberculous theiapy simultaneously 

In some cases of locahzed disease, partial prostatectomy w ould appear to be of 
value, one such operation w r as done by one of us (G 0 ) and seems w orth noting 
m detail since no previous report of tins procedure has been made 


CASE REPORTS 


Case 1 A 45-yeai old man with urinary frequency and urgency w as seen in 
April 1949 Examination revealed a hard, nodular area m the prostate Aci 
phosphatase test, chest x-ray and intravenous pyelogram w'ere essentially neg¬ 
ative Sedimentation rate was 8 mm 

To exclude carcinoma a penneal exploration w r as performed and a caseate 
tuberculous nodule found m the right lateral lobe of the prostate A smaller tu 
berculous nodule was found in the left lateral lobe Extensive excision of bot i 
lateral lobes was performed without entering the urethra Ihe operation 
was uneventful, the w r ound was drained only with a small Penrose dram e 
patient left the hospital on the twelfth postoperative day with an almost com 
pletely healed w ound The patient took 2 gm streptomycin daily for 6 wee 
The wound was firmly healed at the end of the third w'eek and the patient ha no 
complaints or symptoms Postoperatively, for a time, the patient complain o 
impotence, but normal sexual activity returned in about 18 mon is 
postoperatively , 

Histological examination of the removed prostate revealed tuberculosis wi i 
extensive caseation In 1953 the urine examination was positive for tubercu osis 
and genitourinary studies revealed tuberculous involvement of the left ki nej 
This time the patient received prolonged and intensive antituberculous me ica 
tion with combination of several antituberculous agents The urine became 
negative in 1954 and has remained negative since r 

The conservative management of a patient is w ell illustrated m case 2, pro a } 
the first urological patient to be treated with isomazid 

Case 2 B L , a 36-year-old white man, was first seen in January 1952 e gaie 
a history of right epidydinutis in 1950 Because of mild urinary symptoms, ur ^ 
ing and frequency, after treatment with penicillin he received prostatic massag 
foi several months He felt well until December 1951, when left epidi y ml 1 

de’i eloped In spite of penicillin therapy the swelling persisted He had ow gra 
temperatuie, but no urinary symptoms oi urethral discharge 

Semb Carl The selective principle in the treatment of urogenitnl tuberculosis Pnrt^ 
resection of the hidnei and of the ureter Urologia International*. 1 350-395, 1955 l 
Hoeg-Dep 111 Ullevaal ) 
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\t the time of the first examination the left epididx mis was markedh enlarged 
and thickened The nglit epididxmus was also thickened and indurated Rectal 
examination rexealed a firm prostate with a hard nodule in the nght lobe and a 
tin\ hard nodule in the left lobe A small nodule was felt m the right seminal 
\esiele The left seminal xesicle was firm but had no palpable nodule m it X-raj 
showed no calcification in the prostate \n mtrnx enous pj elogram showed excel¬ 
lent kidne\ function bilateralh with normal kidnex s, calx ces and ureters The 
concentrated urine sediment smear and culture were positixe howexer for 
tuberculosis 

InJanuarx 1952, antituberculous medication xx as begun using isoniazid The 
patient receixed 400 mg isoniazid and JA gm streptomxcin dailx In spite of 
medication a huge fluctuating mass dex eloped in the left scrotum and an epididx - 
mal abscess ex entuallx broke through the scrotal skin 
The patient xxas hospitalized at the Bamert Memorial Hospital, Paterson, X 
J and on March 10, 1952 an epididx mo-orchiectomx xx as performed The ductus 
deferens was remoxed to the external ring Isoniazid and streptomxcin therapx 
was maintained and the patient discharged on the sexenth postoperatixe dax 
with a healed scrotal w ound 

Histological diagnosis bx Dr J Churg Tuberculous epididxTiiitis with orchitis 
and abscess formation 

The patient receixed 12 gm P\b and 300 mg isoniazid dailx and 1 gm 
streptomxcin biweeklj fori xear In 1954 and ml 955 he receixed again isoniazid 
and PAS for three months His urine was alwnxs negatixe He had bloodx 
ejaculate on and off for G months after therapx began His general condition is 
excellent He nex er had anx urinarx complaints Examination in September 1956 
rex ealed that the left prostatic lobe w as smooth and soft The nght lobe contained 
the unchanged big and small nodules and forthe first timex-rax showed calcification 
xxnthin the nght prostatic lobe One culture from the ejaculate xxas done in 1953 
and xxas reported negatixe 

In this case, in the left lobe the healing occurred bx replacement fibrosis in a 
small area and the probablx catarrhal tx-pe of inflammation cleared complete]} 
In the nght lobe healing xnll occur with demarcating calcification Cxstoscopi- 
callj the prostatic urethra xvas alwaj s normal 

These case> elearlj illustrate the type of management we prefer to recommend 
todax It was noted m the past that the calcified areas xnthin the genital tract 
form a common source for late hematogenous spread 1 Since the introduction of 
antituberculous therapx w e hax e not obserx ed anx exndenee of late spread from 
these tuberculous nodules 


Optimal therapj includes a combination of antituberculous drugs Xo drug 
should be used alone since the dex elopment of drug resistant strains is frequent 
in single-drug therapx If possible three drugs should be used at the same time 
though we max alternate these drugs The therapx should be maintained for at 
least 12-18 months and can be repeated sexeral times for a shorter or longer 
internal if so desired We recommend at least six months of sexual abstinence 
Until further exndence will demonstrate that patients can be successful treated 
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on au ambulatory basis, we still lecommend that sl\ months’ lest should accom 
pany the medical management of patients 
The piognosis is good m eaily cases mth hope of restitutio ad integrum In late 
fibi otic or calcified cases the medical management should be satisfactory m the 
gieat majority of cases but healing probably will occui with these areas being 
nailed off from normal piostatic tissues 

Suigeiy is indicated only m cases of uncontrollable piogression or in cases of 
obstiuctive uropathy The type of suigical piocedure mil have to be decided in 
ei ery case individually, depending upon the localization of the disease If partial 
pi ostatectomy is feasible it seems to us to be a procedure of choice 

SUMitARI 

The medical and suigical management of piostatic tuberculosis in the pre- 
and post-tubeiculous medication eia is levieued 
The lesult of medically and surgically treated patients is discussed Suggested 
therapy is outlmed foi gemtal tuberculosis 

4 59 Path Avc , Patcison , N J 
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From the Department of Lrology College of Medicine, State Unucrsity 
of Iowa, Iowa City, Iowa 

The determination of ‘•mini acid phosphatases was originally thought to be 
a specific diagnostic test foi metastasizing carcinoma of the prostate 1 It has 
since become apparent that many ta^es of metastatic carcinoma do not hate 
eleiated serum acid phosphatase lei els ’ On the other hand, ele\ ated \ allies have 
been found following manipulation of noncancerous prostates 3 4 In spite of 
these limitations the method is \aluable and wideh used as a diagnostic test 
It has also assumed an important role as a tool to control hormone therapy when 
estrogen treatment is untiated in cases of prostatic neoplasm The change in 
c erum acid phosphatases is interpreted as a measure of the effectn eness of the 
hormone treatment 

In view of the importance that is attached to the determination of the serum 
enzyme \alues m carcinoma of the prostate, we hate studied hotv they are in¬ 
fluenced by operatn e procedures and manipulations as w e perform them daily 
on patients with prostatism 


MATERIALS Ai\D METHODS 


dhe experimental senes consists of 85 patients undergoing transurethral re¬ 
section (TUR), 10 patients of advanced age with early prostatism or nonrelated 
diseases who were selected for prostatic massage and an additional 10 cases who 
underw ent open surgery of the prostate or had transurethral surgery for a non- 
prostatic disease Blood samples w ere taken immediately pnor to the surgery or 
massage and at 30 minutes 60 minutes, and 24 hours thereafter The normal 
fluctuation m serum acid phosphatases (SAP) was determined by doing re¬ 
peated tests with blood samples from 5 normal y oung men 
Serum phosphatases w ere determined colonmetneally according to the method 
for phosphorus by Fisk and Subbarow with Bodansky^s modification 6 6 
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RESULTS 

Normal variations Each of 5 normal young men had seium acid phosphatase 
values below 0 5 Bodansky units With repeated samples tested at 2-hour inter 
vals, insignificant vanations occurred, but no value extended into the abnormal 
lange, above 0 5 units (fig 1) 

Variations caused by prostatic massage Within one hour following prostatic 
massage the average group SAP value rose from the normal range to a level of 
0 75 umts All ten cases had premassage levels below 0 5 umts while after the 
massage six had nsen above this value, which is usually considered as the upper 
normal limit At the end of 24 hours the average value for the ten cases had 
returned to normal (fig 2) 

Variations with open proslatic surgery or transurethral bladder surgery All 
patients m this group had preoperative SAP values below 0 5 umts There was a 
small elevation m the group average value at 30 minutes postoperatively but not 
above the upper normal limit Two of the cases responded to the surgery with 
increases m SAP shghtly above the range considered normal At one hour post 
operatively, however, these two cases returned to normal and at 24 hours the 
group aveiage was essentially the same as preopeiatively (fig 3) 

Variations with transurethral resection of benign prostatic hypertrophy {BPH) 
In the course of the investigation we noted that the amount of tissue resected 
had a significant bearing on the SAP valuations We have, therefore, presented 
the results classified according to the amount of tissue resected (fig 4) 

BPH resections less than 15 gm In this group of 17 cases all pieoperative SAP 
values were below 0 5 Bodansky umts At one hour after surgery the average 
value was above the normal limit, 65 per cent of the cases had elevated levels but 
most of these \v ere betw een 0 5 and 1 0 umts Only two cases liad SAP values 
above 2 0 units During the fiist postoperative day the gioup average returne 
to normal, though shghtly higher than the preoperative average value 

NORMAL YOUNG MEN 


tr> 0 5*r 



Hours 

Fig 1 Dotted lines are upper and lower limits, solid lines, group averages 

MASSAGE 



Fig 2 Dotted lines are upper and lower limits, solid lines, group averages 
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BPH resections above SO gm This group included 15 cases of which 12 had initial 
SAP values slightly above 0 5 units The preoperative group average value was 
0 6 units Following resection, theie was a sharp rise w th 20 per cent of the cases 
attaining levels above 5 0 units At 24 hours the average SAP value vas still 
maikedly elevated 

Variations with repeat TUR of BPH This group included 10 patients with 
benign pi ostatic hypertrophy who underwent a repeat TUR within tv o w eehs 
following a pievious resection The preoperative average value was in the normal 
range There was a slight elevation to 0 5 units at one hour after surgery but the 


Table 1 Per cent of cases with rise of SAP following TUR of BPH 


Status 

No of 
Patients 

<0 5* 
(Normal) 
% Cases 

Elevation Above 

0 5 

% Cases 

1 o 

% Cases 

2 0 

% Cases 

5 0 

%Cw« 

Controls (open surgerj) 

10 

50 0 

50 0 




BPH 







Repeat TUR 

10 

50 0 

30 0 

20 0 



<15 gm 

17 

36 0 

47 1 

5 8 

11 7 


15-30 gm 

24 

12 5 

25 1 

47 7 

12 5 

8 3 

>30 gm 

15 


13 3 

40 0 

26 G 

20 0 


* Bodanskj units 


Transurethral Resection 

CARCINOMA 



Fig G Dotted lines nre upper nnd lover limits, solid lines group mernges 
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group ^alue then returned to 0 1 units at 24 hour*' It is significant to note that 
half of the cases did not hue i ri^c in S VP lc\el iboie the upper lioimal limit 
(fig 5) 

Summanzing the results of resection m cases of benign prostatic hvpertiopln , 
the postoperatn c ele\ation m 8 VP was greatest when a large amount of tissue 
was resected (the largest gland-') and the least efTect oecuncd m cases where i 
pnor resection hid taken place within two weeks These obsenations aie ex¬ 
pressed in table 1, which indicates the percentage of the cases in each group 
"hich had po-'toperatne increases of carious degiees 

Variations with TLR of prostatic carcinoma The last gioup of patients to be 
considered aie those who underwent transurethral lescition for carcinoma of the 
prostate These lme been classified according to preoperatne S-VP lei els boin- 
teen eases had initial SAP inlues within the normil lange This gioup showed 
the least post operatic e change in S-VP of all the expeiimental groups Theie ccas 
a slight nse at one hour after the surgerc, but the oc ei-all change at the end of 24 
hours had been negligible The six carcinoma cases with high initial SAP callies 
also showed negligible S VP conation m the 24 houis following lesection (fig 6) 


DISCUSSION 

With a procedure which permits the entrance of cesicnl contents into the 
'enous system, as mac occur during Tl R, the passage of stoied piostatie secie- 
hon into the circulation is just as likely The alteration of S-VP lecels as a con¬ 
tinence of the entrance of prostatic secietion into the bloodstieam is certainlc 
ependent to some extent on opeiatice teehniciue, opeiating time, and condition 
°f the ca^cular system, but the primaic factoi must be the amount of stored se¬ 
cretion aiailablc This is determined pnncipnlly be the functional status of the 
gland, but also be its histologic stiucture and size He pertiophy of the piostate, 
although charactenzed by a caiietc of histological pictiues, generally shows 
uated aeinal spaces with some seuetoiv epithelium 7 The cancelous gland 
generally has micioacmar or solid coid stiuetiue and the epithelium does not 
sho ' v fhe typical functional chaiacteiistics seen in the noimal piostate The 
'niportant general situation, hoccecei, is an mciease m the canalicular space in 
J tl and a deciease in carcinoma Histochemical studies liace elucidated an 
additional diffeience betcceen the two tissue types, regarding the distubution of 
arid phosphatase While the enzyme is present in both the carcinomatous and 
enign glands, m the foirner it i-~ found mtincellulaily-, 8 9 and in the lattei it is 
extracellulaily stoied in the acini Hence, it seems likely that during lesection of 
a fiPH, a large quantity of stoied secretion can be liberated into the a esical con- 
rnts and may be earned into the bloodstieam Since the acid phosphatase of 
carcinomatous tissue is enclosed as intracellular material, mainly, it is not 
59a-624°U)36" A The cvol,ltu>n mul ln 'olution of the prostate glnnd Am J Pnth , 12 

C^°ondmo G n 8 ArTrX & Undcr ^ 

1 arEed°an n dm^ 1 Hl , ekej B nu , d t ’! mrp , M E , Thc ncid P llo W hn,ni;c content of the en 

b\ malignant prostate gland with somo obsen ations on Wopnthologc as released 

siomon »staining Brit J Urol 26 100,10W h ' alca 
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liberated piofusely during the opeiation so that entrance nito the circulation 
does not occur This difference could be confirmed m the following simple expen 
ment, which will be reported m detail elsewhere Benign hyperplastic tissue 
obtained by partial prostatectomy was thinly sectioned and the shoes washed in 
sahne The same procedure was performed with the cancerous portion of a 
prostate obtamed t\y total prostatectomy Fiom the supernatant fluid of the 
benign adenoma one-third of the total enzyme content was recovered while from 
the carcinoma only a small percentage appeared in the supernatant fluid 

In each prostate different stages of pathologic detenoration may exist at the 
same time so that an entire gamut of functional abnormalities may be operating 
simultaneously Hence, the clear-cut difference we have obsened between these 
two groups is sui prising This may have been because our senes of cases repre 
sents an unexpected umfoimity m legard to histologic structure All carcinoma 
patients undergomg TUR weie advanced cases, probably having almost solid 
carcinomas 

The effect of altered conditions governing the entiance of prostatic fluid into 
the bloodstream has been observed m our series Patients noth recurrent benign 
prostatic hypertrophy who have undeigone partial prostatectomy at least six 
months pnor to the study showed generally the typical behavior of their group 
with regard to the SAP changes This indicates that with tissue regeneration a 
functional restitution occurred In contrast to this, the group of individuals in 
whom the repeat operation w r as performed within a short time (1 to 2 wee s) 
after the first, did not show a significant increase m SAP levels One can assume 
that the secretion in the residual tissue has been almost completely destroye or 
changed by electrocoagulation and new 7 secietion has not 3 7 et been produc 
As an additional causative factor for the failure of an SAP nse corresponding to 
the anatomical structure and the weight of the specimen, one must keep in nun 
the possible blockage of the circulatory pathway due to thrombosis following t ie 
original operation Blockage of the venous plexus by thrombosis, cancerous 
tissue or other obstructions would inhibit the nse m SAP levels whde an extensn c 
opening of the venous channels, high pressure of the irrigation fluid, an ong 
duration of the resection would be contnbutoiy to an increase Indivi ua 
examples of these situations occurred There was no constant relationship e 
tween the age of the patient and his SAP level changes with transurethra pros 
tatic resection, nor was there a demonstrable influence by the mode of anes w 

The elevated initial values found in the group with the laigest benign glands 
are most likely the result of manipulations pnor to the operation, before t e 
tial blood sample w 7 as drawn That source of error could not be avoided w i ^ ** 
the routme preoperative measures m a teaching hospital It has been cie i 
proven that there were no cases of caicinoma withm this group 

CONCLUSIONS 

Dunng transurethral resection prostatic secretion may enter the bloodstream 
with a consequent nse m serum acid phosphatases The amount of trans er 
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pencil on several factors, but primarily on the size and functional status of the 
gland Ihe greatest S VP changes after transurethral ie«ection have been ob¬ 
served m the patients vvith large hyperplastic glands There is 011 I 3 a slight effect 
on the enzvmc content of the serum when prostatie caicmomas are lesected 
structurally, the hyperplastic gland cont 1111 s an abundance of canalicular space 
vnth a large storage of prostatic fluid a\ ailable for entrance into the bloodstream 
coincidental with the surgerj Carcinomatous tissue, 011 the other hand, has fre¬ 
quently lost the ocmnl structure and while the functional capacity to produce 
phosphatases remains, the enzyme is located mtracellulnrl} and does not readily 
enter the circulator) system during resections 

slvimarv 

Serum acid phosphatase ley els haye been studied ycith respect to fluctuations 
occurring as a result of prostatic massage or surgery 

Following massage there is a nse in SAP ley els frequently mto the range usually 
conadered pathologic At 24 hours after the massage the y alues hay e returned 
to normal 

When benign hyperplastic glands are resected transurethrallj there is a subse¬ 
quent nse in the SAP yalues, with the increase directl) proportional to the size 
of the gland and the amount of tissue resected Repeat resections of hyperplastic 
glands, performed yyithm 2 yveeks of a precious one, fail to hay e as marked an 
effect on the SAP y alues 

Resection of carcinomatous glands does not cause a significant rise in the SAP 
e 'els consequent to the operation 

ft is concluded that the difference m the changes of SAP levels after trans- 
u enthral resection of pathologically different prostates results from certain 
functional and histologic characteristics unique for each type of tissue 
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liberated profusely dunng the opeiation so that entrance into the circulation 
does not occur This difference could be confiimed in the following simple expen 
ment, which will be reported in detail elsewhere Benign hyperplastic tissue 
obtained by partial prostatectomy w as thinly sectioned and the shces w ashed in 
saline The same procedure was performed with the cancerous portion of a 
prostate obtained by total prostatectomy Fiom the supernatant fluid of the 
benign adenoma one-third of the total enzyme content was recovered while from 
the carcmoma only a small pei centage appeared m the supernatant fluid 

In each prostate different stages of pathologic detenoiation may exist at the 
same tune so that an entire gamut of functional abnormalities may be operating 
simultaneously Hence, the clear-cut difference we have observed between these 
tw o groups is surprising This nm_v have been because our senes of cases repre 
sents an unexpected umfoimffy m regard to histologic structure All carcmoma 
patients undergoing TUR were advanced cases, probably having almost solid 
carcmomas 

The effect of altered conditions governing the entrance of prostatic fluid into 
the bloodstream has been observed m our senes Patients wnth recurrent benign 
prostatic hypertiophy who have undeigone partial prostatectomy at least sl\ 
months pnor to the study showed generally the typical behavior of their group 
with regard to the SAP changes This indicates that with tissue regeneration a 
functional restitution occuired In contrast to this, the group of individuals in 
whom the repeat operation was performed within a short time (1 to 2 weeks) 
after the first, did not show r a significant increase in SAP levels One can assume 
that the secretion m the residual tissue has been almost completely destroyed or 
changed by electrocoagulation and new secietion has not yet been produced 
As an additional causative factor foi the failure of an SAP rise corresponding to 
the anatomical structure and the weight of the specimen, one must keep m min 
the possible blockage of the circulatory pathway due to thrombosis following tlm 
original operation Blockage of the venous plexus by thrombosis, cancerous 
tissue or othei obstructions would inhibit the rise in SAP levels w hile an extensn e 
opemng of the venous channels, high pressure of the ungation fluid, and long 
duration of the resection wmuld be contributory to an mcrease Indivicua 
examples of these situations occurred There was no constant relationship 
tween the age of the patient and his SAP level changes noth transurethral pros 
tatic lesection, nor was there a demonstrable influence by the mode of anes c 

sia , 

The elevated initial values found m the group with the laigest benign g an s 
aie most likely the lesult of manipulations pnor to the operation before the im 
tial blood sample was drawm That source of error could not be avoided w it m 
the routine preoperative measures m a teaching hospital It has been de ni 
pi oven that there were no cases of carcinoma within this group 

CONCLUSIONS 

Dunng transurethral i esection prostatic secretion may enter the bloodstream 
with a consequent nse m serum acid phosphatases The amount of trans er 
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pends on se\eral factor*, but pnnvudv on the size and functional status of the 
gland The greatest S VP change* after trnnsurethinl lesection have been ob¬ 
served in the patients v ith large In pcrplastic glands 1 here is only a slight effect 
on the enzvmc content of the serum when piostatic carcmomas are resected 
Structuralh, the In peiplastic gland contains an abundance of canalicular space 
with a large storage of prostatic fluid av ailnble for entrance into the bloodstieom 
coincidental with the surgen Caicmomatous tissue, on the other hand, has fie- 
quenth lost the acinal structure and while the functional capacity to pioduce 
phosphatases remain*, the enzvmc is located mtrncellulnrly and does not lendilv 
enter the circulators sv stem during resections 

SL'MMARV 

Serum acid phosphatase levels have been studied with respect to fluctuations 
occurring as a result of prostatic massage or surgery 

Following massage there is a rise m SAP levels frequently into the range usually 
considered pathologic At 24 hours after the massage the values liav e returned 
to normal 

When benign hyperplastic glands are resected transurethrally there is a subse¬ 
quent nse in the SAP v alues, with the increase directlj proportional to the size 
°f the gland and the amount of tissue resected Repeat resections of hyperplastic 
glands, performed within 2 w eeks of a previous one, fail to hav e as marked an 
dfect on the SAP v alues 

Resection of carcinomatous glands does not cause a significant rise in the S AP 
levels consequent to the operation 

It is concluded that the difference m the changes of SAP lev els after trans¬ 
urethral resection of pathologically different prostates results from certain 
unctional and histologic characteristics unique for each type of tissue 
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hbeiated piofusely dmmg the operation so that entrance into the circulation 
does not occur This difference could be confirmed m the following simple expen 
ment, which will be reported in detail elsewhere Bemgn hyperplastic tissue 
obtained by partial prostatectomy was thinly sectioned and the slices xi ashed in 
saline The same procedure was performed with the cancel ous portion of a 
piostate obtained by total prostatectomy Fiom the supernatant fluid of the 
bemgn adenoma one-third of the total enzyme content was recovered \x hide from 
the carcinoma only a small percentage appeared in the supernatant fluid 

In each prostate different stages of pathologic deterioration may exist at the 
same time so that an entire gamut of functional abnoimahties may be operating 
simultaneously Hence, the cleai-cut difference x\e have observed between these 
two groups is surprising This may have been because our series of cases repre 
sents an unexpected uniformity m regard to histologic structure All carcinoma 
patients undergoing TUR were advanced cases, probably having almost solid 
carcinomas 

The effect of altered conditions governing the entrance of prostatic fluid into 
the bloodstream has been obseived m our series Patients with recurrent bemgn 
prostatic hypertrophy who have undeigone partial prostatectomy at least six 
months pnor to the study showed generally the typical behavior of then group 
with regard to the SAP changes This indicates that with tissue regeneration a 
functional restitution occurred In contrast to this, the group of individuals m 
whom the repeat operation was performed within a short tune (1 to 2 weeks) 
after the first, did not show a significant increase in SAP levels One can assume 
that the secretion m the residual tissue has been almost completely destroyed or 
changed by electrocoagulation and new secretion has not y'et been pioduced 
As an additional causative factoi for the failure of an SAP nse corresponding to 
the anatomical structure and the xx eight of the specimen, one must keep m mm 
the possible blockage of the circulatory pathxx ay due to thrombosis folloxxung the 
original operation Blockage of the x'enous plaxus by thrombosis, cancerous 
tissue or other obstructions would inhibit the rise m SAP levels xx hile an exteiisixc 
openmg of the venous channels, high pressure of the irrigation fluid, and long 
duration of the resection would be contributory to an increase Individun 
examples of these situations occuned There was no constant relationship e 
tween the age of the patient and his SAP level changes xxnth transurethral pros 
tatic resection, nor was there a demonstrable influence by' the mode of ones e 
sia , 

The elexmted initial x alues found in the group with the largest benign g an s 
aie most likely the result of manipulations prior to the opeiation, before the n» 
tial blood sample xxas diaxxn That source of error could not be ax'Oided \utun 
the routine preoperatrve measures in a teaching hospital It has been de ni 
prox’en that theie xxere no cases of carcinoma xxithin this group 

COACLUSIOXS 

During transurethral resection prostatic secretion may' enter the bloodstream 
xx-itli a consequent rise in serum acid phosphatases The amount of trans er o 
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Surgen must frequenth be resorted to m pitients whose set ere spastieitt 
fai!> to respond to consort atnc treatment \mong the surgical measures one 
ma\ emplot tenotoim, peripheral ncurcctoim stibaratlinoid alcohol injection 
antenor or posterior or combined rhizotom\ and ‘rootlet” rhizotonrv Surgical 
procedures ire usualh not reported to wathin a \err after injun in order to 
allow for a possible spontaneous return of function Pntisfacton bladder and sex 
function are contnindu itions to subinclmoid alcohol injection or to lumbo¬ 
sacral rhizotontr unless the need lor the relief of the sec ere spasticitt is e\- 
tremeh urgent 

s inee spasticitt frequeuth subsides m setentt after i \ arring length of time 
and sm C (> surgical measures are it times contraindicated the ideal solution of 
the problem would be medical control or amelioration of spasticitt 

Prostignnne and tubocurnnne lute been tned and abandoned as meffectite 
Mephenesine mtmenoush has been shown expenmentah to cause relaxation 
of skeletal muscle Its effect howeter is\en short lasting and oral adnumstra- 
tion of the drug has pro\ed useless Funderburk and Woodcock 5 and Marsh 5 
hate reported their experiments with 2-amino-5-chlorobenzoxazole (McX-4S5) 
which ga\e longer relaxation than mephenesine and had the adtantage of oral 
administration Fatorable reports of treatment of spasticitt b\ zoxazolanune 
(flexm) 4 ' caused us to undertake an m\ estigation of its effectn eness m relieving 
= pasticit\ m cases of spinal cord injure Our method consisted of clinical et nlua- 
tion of the degree of spasticiti before and after the treatment be the doctor, the 
therapist ind the patient Its effect on bladder sposticite eeas eealuated be 
eestometnc examinations before and after therape Three paraplegic and three 
quadriplegic patients eeere treated with 500 mg flexin qid evith length of 
treatment tarring from one week to more than a month One of the paraplegic 
Patients and one of the quadriplegic patients were later treated with a higher 
dcrage 750 mg ffexm q 1 d 

hi the latter two patients there were symptoms of light-headedness on the 
higher dosage and the quadriplegic patient also eomplamed of marked weak¬ 
ness Xo other evidence of toxicitt was found during this clinical in\ estigation 

Cluneal valuation showed no evidence of lessened spasticiti of the skeletal 
muscles after the therapeutic trial The ctstometnc studies ret ealed no essential 
difference between the pretreitment and post-treatment cunes \\ hile one nm 
perhaps question the inclusion ot the spastic bladder in this stuch because the 
effect of the drug on smooth muscle mu differ from that on skeletal muscle 


Funderburk W H -end W oodi ock R T Effects of 2 amino-5 ehlorobenzoxazole ou 
® ^entral nervoiw'\~tem Fed Proc 14 341 1055 
Ar 2. ,P'h D r Comparatne pharmacological activm of 2 amino-5-ehlorobenzoxazole 
, i-lSoi and other mephene-m like igents Fed Proc 14 366-367 1*555 
1C _ 2™°*' " Clinical experience with a new muscle relaxant zoxazolanune J„4 M 4 
<42-745 1Q56 

‘ Smith R T Ivron K M Peak t\ P and Hermann I F Zoxazolanune iflexml in 
rheumatic dsetis J 4.M 4 160 745-74S 1*556 

i?hrahamson F H and Baird H W U«e of zoxazolanune tflexin) in children witli 
cerebral paK\ J_4 M 4 160 740-751 1056 
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The treatment of seveie spasticity still offeis one of the major challenges in 
the care of patients suffering from spinal cord injury 

In individuals whose level of injury is above the conus, after the spinal shock 
has subsided, spasticity may be evoked by any stimulus received in the distal 
segment of the spinal cord, although the patient may not be aware of these 
stimuli They may arise from urinary infections or calculi, decubitus ulcers, ill 
fitting braces, and at times even from calluses or mgrown toe nails The strong 
contractions set up m one group of muscles may act as further stimuli causing 
spasticity m other groups of muscles 

When the spasticity is only of mild to model ate degree, this is not harmful 
Quite to the contraiy, it is beneficial because it may prevent disuse atrophy of 
the muscles below the level of the lesion Such patients do not require any 
treatment for spasticity 

Frequentljq however, the spasticity may be so severe as to interfere with the 
patient’s sleep, nutrition and with his rehabilitation At tunes it may even 
threaten the patient’s life In such cases the predisposing causes mentioned above 
should be sought out and corrected After these have all been eliminated, many 
patients still have seveie spasticity 

Conservative measures of treatment mclude i el axing the spastic muscles by 
immersmg the patient m a warm Hubbard tank (temperature about loo ')< 
followed by nuld passive lange of motion exercises While this does benefit some 
patients temporalily, fiom a piactica] point of men it may be difficult to earn 
out at times In waim weathei patients whose thermo-regulator 3 r mechanism is 
inefficient frequently aie unable to toleiate the warm bath In cold veather, on 
the other hand, when patients have to be moved through drafty halls m a bos 
pital they are frequently subject to upper respiratory infections and for t a 
reason Hubbaid tank treatment may have to be stopped Instead of lelaxing ^ 
muscles, others have tried to exhaust them by the use of electrical stimulation 
This has afforded temporaly benefit, but it is not very effective m mar 
spasticity The muscles may also be exhausted by eaily mobilization of paticn s 
and having them stand up between parallel bars for as long a period of time as 
they are able to toleiate The spasticity is reduced in these patients because w 
exhausted muscles are unable to respond to stimuli reachmg them from 
distal segment of the spinal cord 


Accepted for publication March 18, 1957 pltauc) 

i Lee, W J , McGoiern, J P and Duvall E A T Continuous tetnmzmg (low % cm b 
currents for relief of spasm Arch Phjs Med , 31 7G6-771 1950 , „„asticit' 

5 Vogel, M , Weinstein, L and Abramson, A S Use of tetnmzing current for p 
Phjs Ther Rev 66 435—137 1055 
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On May 3, 1956 flexin tlieiapy was started with an oral dosage of 500 mg 
d This was continued until May 19, 1956 No subjective improvement re¬ 
sulted, and physical examination revealed no objective evidence of lessened 
spasticity of the abdominal muscles 

On May 21, 1956 two cystometnc readings weie taken (fig 1) During the 
first reading, theie was a steep giadient to 34 cm of IDO of mtracystic pressure 
"hen the bladder was filled to 50 cc At 75 cc capacity sudden voiding contrac¬ 
tion occurred with leakage ai ound the catheter At the second trial, the mtra- 
eystic pressure rose swiftly to 40 cm H 2 0 at 50 cc filling, with the sharp fluc¬ 
tuations continuing up to 150 cc when the patient voided around the catheter 
Comment After 15 days of tieatment with 500 mg of zoxazolamine (flexm) 
Old, the patient had obtained neither subjectse nor objfective evidence of 
relief from the abdominal wall spasticity, and cystometnc studies showed no 
improvement of the bladder spasticity when compared with the pretreatment 
status 

Case 2 M R F , a 19-year-old white man, became a paraplegic as a result of 
a gunshot wound at level of T-4 on May 15, 1955 A laminectomy performed on 
the same day showed a fracture of the T-4 and T-5 spinous processes Spasticity 
appeared soon after injury A bladder stone had to be removed by suprapubic 
cystokthotomy 

Cystoscopic examination on June 19, 1956 revealed a small, spastic bladder of 
about 100 cc capacity No calculi were found 
1‘lexm 500 mg q 1 d was Btarted on Tune 25, 1956 and contmued at the same 
dosage until August 14, 1956 

Cystometnc study (June 12, 1956) Sharp swings of mtracystic pressure wuth 
total capacity of 60 cc Severe headaches were expenenced at this pomt The 
blood pressure w as 144/90 and the patient had a voiding contraction See figure 2 
August 2, 1956 Again a shaip nse of the mtracystic piessure occurred with 
mde swungs and a total capacity of 110 cc At this pomt the patient had a voiding 
contraction See figure 2 

A cystogram on August 27, 1956 showed no evidence of a reflux 
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this objection is invalid It has been shown that the effect of zoxazolamine is on 
the polysynaptic pathways, depressing them at the spinal inteineuronal level, 
and having no effect on the motor nerves, myoneural junction or the muscle 
itself Furthermore, there was no effect shown on the spastic skeletal muscles 
The “light-headedness” complained of by the patients on the higher dosage is 
similar to the suprasegmental sedative effect of the drug during experimental 
investigation 


CASE REPORTS 

Case 1 R R E was a 33-year-old white vetei an, paraplegic at T-6 level, due 
to an automobile accident on January 12, 1953 A laminectomy of T4,5,6 was 
performed on the day of the accident, no improvement resulted Re-exploration 
in July 1953 was followed by descent of the sensory level from T-4 to T-7 bi 
laterally, with dysesthesia of T-7 to T-9 dermatomes 

The patient complamed of severe girdle pams in his lower thorax and upper 
abdomen Repeated paravertebral blocks of T-6 to T-9 failed to affect the pain 
A bilateral posterior rhizotomy was perfoimed on March 10, 1954 at T-5 to T-8, 
as well as a bilateral anterior rhizotomy at T-6 The patient stated that he had 
obtained no rehef of his gudle pams 

On Apiil 23, 1956, he re-enteied the hospital complaining of pain and spas 
ticity of the upper abdominal muscles which were severe enough to interfere 
with his appetite Examination revealed intermittent board-hke spasticity of the 
upper abdominal muscles Cystometry revealed a small bladder with a high 
mtracystic pressure A bilateral rhizotomy of T-7, T-8, T-10 and T-ll, spaung 
T-9, w r as recommended, but the patient refused to accept surgery Zoxazolamine 
treatment w r as therefore tried m an attempt to relieve his spasticity 

On May 2, 1956 cystometnc studies prior to flexm therapy showed an infra 
cystic pressure of 47 cm of H 2 0 when the bladder was filled with 75 cc At this 
point severe upper abdominal muscle spasticity appeared At 100 cc of filling 
leakage occurred around the catheter See figure 1 


CYSTOMETRTC STUDIES 5/2/36 
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Comment Neither subjective noi objective improvement occuned in the 
spasticity of the lower extremities or of the bladdei in spite of zo\azolamine 
therapy for thi ee weeks 

Case 3 B J F was a 20-year-old white man, paraplegic, with a level of T 9 
as a result of an automobile accident on August 22, 1955 

The patient had severe spasticity of the lower extiennties and the bladder He 
was treated by zoxazolamme 500 mg q i d from July 5, 1956 to August 14,195G 
Cystometnc examination on July 3, 1956 showed a shaip nse in the mtracystic 
pressme when the bladder was distended to 40 cc The piessure rose to over 80 
cm of HoO and leakage occurred around the catheter at 60 cc of fill Narked 
spasticity was evoked in the lower extremities See figure 3 

On October 3, 1956 to October 9, 1956 he was treated with 750 mg flexin q i d 
The patient complained of "feeling high”, but there was neither subjective nor 
objective evidence of any lessening of the spasticity of the lower extremities 
Cjmtometry on October 10, 1956 again revealed a small, hypertonic bladder 
with sharp use in the mtracystic pressuie and a total capacity of 60 cc See 
figure 3 

Comment Neithei subjective noi objective evidence indicated relief of spas¬ 
ticity of the lowei extiennties oi of the bladdei on flavin therapy at a dosage 
of 500 mg q l d for moie than a month A similar lack of effect resulted when 


cmownwc STUDCS 7/3/3* 
(IWCWtUtNTS KXjn/nw.) 





crsTOMcrrwc sTuara kvw/a* 
(NC*£>CNU *0 ftt/rmin) 





NO AUTONOMIC 


Tig 3 





Fig 4 



EFFECT! OF Z 0 \A 70 L\MINE (fLEMN) ON SPXSTICm 


299 


CrTtWCTW: 


CTTTOMCTWC mXKt W5«* 



tNC*£U£NTl ttgtt/m. ) 



teVyj VOLUME 
WJ. 

no 6 


'oOmg q 1 d was administered for one week The patient complained of mental 
symptoms on the higher dosage 

Case 4 B R W , a 23-yeai-old quadnplegic, had a cord lesion at C-5 level due 
to a diving accident on Apnl 20, 1953 Because of severe spasticity of the lower 
extremities bilateral obturator neurectomies, femoral nerve crush, and a neu¬ 
rectomy of the motor branches of the right sciatic nerve were earned out in 1955 
The patient continued to complain of severe spasticity of his upper extremities 
and of his abdominal muscles 


Flexin therapy in dosage of 500 mg q i d was administered Apnl 13, 1956 to 
^hij 18, 1956, and from May 26, 1956 to June 12, 1956, June 22, 1956 to July 
W, 1956, and from August 3, 1956 to Septembei 8, 1956 
The patient obtamed no lelief of the spasticity of the abdominal muscles nor 
°f the upper extremities 

Cystometry on Apnl 9, 1956 shoved wide swings of mtracystic pressure during 
he first 25 cc of filling, v ith leakage around the catheter The patient had intense 
eadaches, clammy diaphoresis and blood pressure of 170/90 at 40 cc of filling 
1 ^ hgure 4 Another examination on July 5, 1956 again showed wide swings of 
uitracjstic pressure dunng the first 10 to 15 cc of filling, with voiding at 20 cc of 
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capacity The patient had intense headache, profuse diaphoiesis and blood pres 
sure of 158/90 at that point See figuie 4 On September 17, ] 956 cystometry was 
chaiacterized by wide swings of mtracystic pressure during the first 25 cc of 
filling The patient voided at 40 cc He also experienced severe autonomic mam 
festations The blood pressuie rose to 158/90 See figuie 4 

Case 5 H G 1' , a 23-year-old patient, became a quadnplegic as a lesult of an 
automobile accident on December 24, 1954 The spinal cord level of the injury 
was at C-7 This patient expei lenced severe spasticity which did not respond to a 
trial of equaml theiapy On April 12, 1956 the patient was treated with zoxazola 
mine 500 mg q i d which was continued to Apnl 19, 1956, the same therapy was 
again instituted from June 22,1956 to June 29, 1956 No subjective improvement 
followed and no objective evidence of lessening of the over-all spasticity 

Cystometry on April 9, 1956 showed a sharp rise in the mtracystic pressure 
with unde swings between 25 and 50 cc of filling See figure 5 The patient voided 
at 75 cc At this point he had an intense headache, diaphoresis and experienced 
chilly sensations The blood pressure rose to 150/90 Anothei cystometnc exam 
ination on July 5, 1956 showed practically identical results with severe headaches, 
diaphoresis, chilly sensations and voiding at 75 cc of filling See figure 5 The 
blood pressure was 144/78 

Case 6 W J R was a 23-yeai-old incomplete quadnplegic as a result of an 
automobile accident on Apnl 24, 1953 with fracture of C-5 vertebra The patient 
had severe spasticity of his bladder and of his lower extiemities Rhizotomy was 
not advised because the patient had return of cutaneous sensation down to lus 
toes, and because of the presence of sex function Flexin therapy was started on 
Septembei 17, 1956 with a dosage of 500 mg q i d The dose was increased on 
October 3, 1956 to 750 mg q i d , and maintained at this level until October 10, 
1956 On the largei dosage he complained of weakness and lightheadedness, but 
his bladder did not feel so irritable No impiovement resulted in the spasticity of 
the lower extremities 

Cystometnc examination on Octobei 3, 1956 showed a fanly shaip use of 
the mtiacystic pressure up to 75 cc of filling The patient expenenced a voiding 
sensation at this point Further filling of the bladdei to 100 cc produced a sharp 
mciease in the mtracystic pressure The patient voided at 115 cc of filling See 
figuie 6 The blood pressure rose to 160/98 

SUMMARY AND CONCLUSIONS 

Zoxazolamine (flexin) was administered to tlnee paiaplegic and three quadu 
plegie patients in a dosage of 500 mg q 1 d without lessening the spasticity of the 
skeletal muscles, as observed clinically 

Cystometnc examinations revealed no changes in the hvpei tonic bladders 
after flexin therapy 

An increase of the dosage to 750 mg q i d failed to affect spasticity, but t ic 
patients complained of lightheadedness and one expenenced neatness No other 
toxic effects were noted 

Previous leports of effectiveness of this diug m the treatment of spastiut' 
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Much has been written m recent rears about pheochromocr toma Ivr ale and 
colleagues 1 m 1954 reported a personal senes of 25 cases and Cahill,- m I9oo, 
renewed 139 ca«es, making it ippear that this is a lesion rrorthr of consideration 
e\en though it is not commonh found in small centers When to consider t e 
poasibilit\ of this diagnosis ^ell explained b\ Pratt 3 whose thoughts cou 
be interpreted to imph that the diagnosis need* to be considered m almost 
am case of hr pertemuou The clinical impression can be confirmed with the 
help of adrenergic blocking agents such as regitme prorocatne agents, of 
which histamine is at present the most rndelr used \-rars inc u m c retro 
peritoneal pneumograms, and biochemical tests for increased amounts o a rena 
lm and noradrenalm in the urine and blood The biochemical tests w c lare 
been described br Yon Euler* and Goldenberg and associates rvere not oca 
arailable during this studr In the present studr another test mentioned m a 
previous report 6 rras used namelr the injection of patient* unne into ogs 
for detection of pressor substances 

During the past 4 rears 5 cases of pheochromocrtoma hare been confirmed 
br this method a dog bioassar test and pror ed br Hirgerr During this tune 
unne from more than 150 patients suspected of haring pheochromocvtoma as 
been tested br this method Set en patients with negatir e responses to this test, 
but clnucallr positire responses to regitme hare been found on followup studr 
not to have pheochromocvtoma Three of these were explore wit nega ire 
findings Retropentoneal pneumograms bar e giren raluable aid m loca izing 
the tumors in the 4 case^ in which the method was emplo\ etropentonea 
pneumograms har e gir en no false positir e results This small sene^ is eing 
reported not onlv because some of the cases are unusual, but also because it is 
of some mterest that pnor to 1952 when the first case rras found a cluneal 
diagnosis of pheochromocvtoma had not been made and pror e m t s citr 


Read at annual meeting of South Centnl Section of Xmencan Urolopcal ^ocmt.on, 
A™.h , V < F°P;5;\ 0 J , T b ' r .ndR2h G M Ph^hrcnoc,,.™ 1 U 1 toh 

3 Pratt, W A. Chromaffin cell tumor simulating malignant hvpertemion Report of a 
care with surgical cure J Clin Endocrinol 11 U30-64U mol 

' Von Enter tl S Increased unnan excretion ofnor adrenahne and adrenaline in cases 
°l pheochromocvtoma Ann Surg 134 929-033 19ol 

* Goldenberg M Serhn I Edwards T and Rapport M M Chemical screening 

methods for diagno=i<= of pheochromocr toma Norepmephnne and epmepbnne in human 
unne Am J Med 16 310-327 1954 ,, ,, „ _ , 

* tteiman, C G Bach K Russo P F Shoemaker, H A andttolf, S The diagnosis 

ot pheochromocvtoma br demonstration of pres-or substances m the unne and br retro- 
P^ntoneal pneumopraph\ \nn Int Med 41 131-13 1 >1 
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CASE REPORTS 

Case 1 A 14-year-oM white boy, the subject of a pievious report, 8 was ad¬ 
mitted to the University Hospital m Decembei 1952 He gave a history of 
occipital headaches of 4 months’ duration, nausea and projectile vomiting of 2 
months’ duiation, and a 1934? pound weight loss He had hypertensive retmop 
athy, with a blood pressure of 195/155 No masses were felt in the abdomen, and 
vigoious palpation failed to influence the blood pressure Routine laboratory' 
tests weie not lemaikable The e\cietory uiogram was normal Retroperitoneal 
pneumogiaphy, using oxygen, outhned a soft tissue mass medial to the right 
kidney, measuring 8 by 6 cm The injection of benzodioxane produced a blood 
pressure diop to 110/60 from 230/160 Piessoi substances weie found in the 
patient’s unne by recording a nse in blood pressure m a dog following injection 
of the urine 

At surgery, a 108 4 gm tumoi was removed Thus tumoi was found between 
the aorta and the vena cava, just medial to the nght kidney' The patient re¬ 
quired noradrenalin for 48 hours to sustain his blood pressure following surgery' 
On the fouith day a staphylococcal septicemia developed The abdomen was 
subsequently' exploied, but no abscess was found The patient died 22 days 
after the original suigeiy The pathology' leport on the tumoi revealed a be¬ 
nign pheochromocytoma Tins tumor was found to contain noi epinephrine 
No autopsy was obtained 

Case £ (spontaneous cure) The patient, a 66-yeai-old, moderately obese 
w'hite woman was admitted to Wesley Hospital on January' 30, 1954, in a state 
of shock with acute pain m the abdomen She had been follow'ed as an outpatient 
for several weeks because of bouts of hypertension to 260/170, with her normal 
piessure usually being 120/70 She had frequent headaches and some vague 
complaints consisting of choking sensations at night and tachycardia She had 
known gallbladder disease, which caused attacks of pain, nausea, and vomiting 
Regitine, 5 mg intramuscularly, had pioduced a blood piessuie diop from 140/90 
to 90/50 and on othei occasions from 250/120 to 180/90 The patient’s unne 
was found positive for piessoi substances by a dog bioassay test (fig T 
Tw'o days before admission an acute illness developed lather rapidly 41ns attack 
consisted pnmanly of pam and tenderness in the nght upper abdominal quad¬ 
rant and was thought to be a gallbladdei attack Hei blood piessure remain 
over 180/90 from tlus time on On tins admission her blood pressure w'as 240/120 
and she appealed acutely ill, wuth rapid pulse and ngidity in the nght upper 
quadrant of the abdomen Her eyegrounds weie normal, her blood counts were 
within normal limits, and a loutine urinaly'sis showed 2 plus albuminunn but 
was othei wise negative 

It W'as deemed necessary' to exploie the patient’s abdomen, since the chmca 
impression w'as that she probably had a ruptured gallbladder At exploration, 
her blood pressure dropped to a normal i ange and remained them There v as a 
moderate amount of serosanguineous fluid m the abdomen, as well as a large 
(football size) hemorrhagic mass in the nght retiopentoneal space Gallstones 
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were palpated but otherwise the mtra-abdormnal contents were negative Her 
condition made further surgerv inadvisable and the abdomen was closed On 
return to her room following surgerv her blood pressure rose to 196 100 and 
5 mg ot regmne was given which seemed to control her blood pressure well 
It re main ed lairlv stench except for small fluctuations thereafter The rectal 
temperature rose to 103F in the first 24 hours and it fell to normal on the third 
postoperative dav 

Unne collected on the fifth postoperative da\ showed no pressor substances by 
the dog bioassav test ffig 1 B) although her blood pressure had reached 154 6S 
on that particular dav Bv this time x-ra\s were possible and an excretorv 





po'itne con rot usin a -fru^rencil '^b' tracmroMn 1111110 '^ OTVS positive response and £ 
before .urgen on ad^l t0=1 011 ™ne collected 4 daw 
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CASE REPORTS 


Case 1 A 14-jeai-old uhite boy, the subject of a pievious report, 4 vas ad¬ 
mitted to the University Hospital m December 1952 He gave a history of 
occipital headaches of 4 months’ duration, nausea and projectile vomiting of 2 
months’ duration, and a 19^ pound v eight loss He had hypertensive retmop- 
athy, with a blood pressure of 195/155 No masses wei e felt in the abdomen, and 
vigorous palpation failed to influence the blood pressure Routine laboratory 
tests veie not remarkable The excretory urogiam vas normal Retroperitoneal 
pneumography, using oxygen, outhned a soft tissue mass medial to the nght 
kidney, measuring 8 by 6 cm The injection of benzodioxane produced a blood 
pressure diop to 110/60 from 230/160 Piessoi substances veie found in the 
patient’s urine by lecording a nse in blood pressure in a dog following injection 
of the unne 

At suigery, a 108 4 gm tumoi was lemmed This tumoi \\as found between 
the aorta and the vena cava, just medial to the nght kidney The patient re¬ 
quired noiadrenalin foi 48 hours to sustain his blood piessure following surgery 
On the fourth day a staphylococcal septicemia developed The abdomen was 
subsequently explored, but no abscess was found The patient died 22 days 
after the onginal surgeiy The pathology report on the tumor revealed a be¬ 
nign pheochromocytoma This tumor was found to contain norepinephrine 
No autopsy was obtained 

Case 2 (spontaneous cure) The patient, a 66-year-old, moderately obese 
white woman was admitted to Wesley Hospital on Januaiy 30, 1954, m a state 
of shock with acute pam m the abdomen She had been followed as an outpatient 
for several weeks because of bouts of hypertension to 260/170, with her normal 
piessure usually being 120/70 She had frequent headaches and some vague 
complaints consisting of choking sensations at night and tachycardia She had 
known gallbladdei disease, which caused attacks of pain, nausea, and vomiting 
Regitme, 5 mg intramuscularly, had produced a blood pressure drop from 140/90 
to 90/50 and on other occasions from 250/120 to 180/90 The patient’s unne 
was found positne for piessoi substances by a dog bioassaj r test (fig 1> d) 
Two days before admission an acute illness dei eloped lather rapidly This attack 
consisted primarily of pam and tenderness m the nght upper abdominal quad¬ 
rant. and was thought to be a gallbladdei attack Her blood piessure remame 
ovei 180/90 from this time on On this admission her blood pressuie was 240/120 
and she appealed acutely ill, with rapid pulse and rigidity m the nght upper 
quadrant of the abdomen Her eyegrounds weie normal, her blood counts v ere 
within normal limits, and a loutine unnalysis showed 2 plus albunnnuna but 


was otherwise negative . 

It was deemed necessary to exploie the patient’s abdomen, since the clinicn 
impression was that she probably had a ruptured gallbladder At exploration, 
her blood pressure dropped to a normal range and remained there Ihere uas a 
moderate amount of serosanguineous fluid in the abdomen, as veil as a argc 
(football size) hemorrhagic mass in the nght retropentoneal space Gallstones 
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Mere palpated but otherwise the mtra-abdominal contents were negatiie Her 
condition made further surgerv inadvisable and the abdomen was closed On 
return to her room following surgerv her blood pressure rose to 196 100 and 
5 mg of reginne was git en which seemed to control her blood pressure well 
It remained lairly steadv except for small fluctuations thereafter The rectal 
temperature rose to 103F m the first 24 hours and it fell to normal on the third 
postoperative dav 

Urine collected on the fifth postoperative dav showed no pressor substances by 
the dog bioassav test (fig 1 B) although her blood pressure had reached 154 /6S 
on that particular dai By this tune x-nns were possible and an excretorv 
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Fig 2 Case 2 Excretory urogram, made after the abdominal exploration, shows mass 
above right kidney 

urogram showed a mass above the light kidney (fig 2) On February 8 
nine days after the original operation, she was explored again through a right 
thoracoabdominal incision and a large hemorrhagic mass m the region of the 
nght adrenal gland was found Fragments of tumor and clot were removed The 
adienal gland was not identified but a large vein, thought to have been the 
central vein of the adrenal, was found and ligated During the procedure the 
blood piessure rose on one occasion to 170 systolic, but no adienolytic agent 
was used and it chopped immediately Hei course i\as uneventful 

Pathologic study revealed much neci otic tissue with one section showing 
noimal adrenal and adjacent pheochromocytoma, piobably benign Repeat 
urine studies, by dog injections, have remained negative for piessor substances 
and there have been no findings of metastasis The patient has remained veil 
for 32 months since het surgeiy 

Comment It is felt, in i eti ospect, that tins patient desti oyed the pheochromo 
cytoma by a spontaneous hemonhage This appears to be the fiist such case 
repoited in the literature A case 7 has been reported m which rupture of the 
tumoi occurred at the time of suigery 

Case 3 (malignant ectopic pheochromocytoma ) A 48-yeai-old white man was 
admitted to Wesley Hospital on April 19, 1954 He gave a history of fatigue, 
constipation, and frontal headache which had occurred, especially on arising, 
foi the past two oi three months He had noted excessive perspiration for 2 
years and decreasing toleiance to hot weather Phj r sical examination revealed 
a well developed and well nourished man, not acutelj r ill His blood pressure 
was 11G/70 and eyegrounds weie normal Theie were some reflex changes from 
an old luetic infection He had a questionable mass in the legion of the umbilicus 
on the light side Routine laboratory studies were within normal limits, except 

1 Middleton, A W Pheockromocv torun 4 case report presenting unusual clinical fen 
tures and successful surgical removal J Urol 63 446—150, 1950 
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for a positiv e serology His basal metabolism rate was 40 plus and he had a 
diabetic tvpe glucose tolerance curve An excretorv urogram was normal except 
for some faint, unidentified calcification just to the right of the interspace be¬ 
tween L-2 and L-3 The chest x-rav was normal Retroperitoneal pneumograms 
rev ealed a soft tissue mass to the right of the midportion (fig 3) of the lumbar 
spine, extending from the upper border of the bodv of L-3 to the lower border 
of L-4 Flecks of calcium were seen in its lower portion A blood pressure nse 
was noticed on palpation of this tumor from 116'70 to 1SO / 110 It seemed to 
be sustained at that level, but dropped to 150/90 with the administration of 5 
mg of regitine Unne ■studies for pressor substances bv dog injection were 
positn e 

Surgical exploration through a transverse abdominal incision was earned out, 
with the remov al of a 5 cm tumor weighing 153 gm Remov al of the right kidnev 
was nece=san because the vessels of the pedicle of the nght kidnev were sur¬ 
rounded bv this tumor The tumor extended into the vena cava, apparenth 
through a small communicating vessel m a mushroom fashion, with a tumor 
nodule in the vena cava measuring 2 5 cm m diameter This required removal 
of a piece of the wall of the vena cava, to which this tumor wa= firmlv adherent 
Pathologic studv confirmed tins to be a malignant pheochromocvtoma and 
pressor substances were found m the tumor extract The patient's course was 
stonnv but he recovered completeh and has no evidence of metastasis 
vear= following mrgerv L’nne studies for pre==or substances have continued to 
be negative 

Two months after thi= paper wa* read, the patient was found to have =ome 
elevation of hi- blood pressure and the ma« m the abdomen The unne was 
found positn e again for pres-or substances bv dog injection Lbdominal explora¬ 
tion confirmed the cluneal impression of recurrent pheochromocvtoma The pa¬ 
tient also had some adenopathv m the left supraclavicular region and a biopsv of 
a node wa= found pomne for pheochromocvtoma The patient was given two 
thousand roentgens of \-rav to each of four abdominal portals and three thousand 
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Fig 4 Case 4 Pre sacral oxygen studj shows bilateral adrenal tumors 

roentgens to the left ceivieal region Some clinical lmpiovement resulted, and on 
May 21, 1957, a chest \-ray was negative 

Case It (multiple bilateral pheochromocyloma) A 39-year-old, healthy-appeanng 
white man was admitted to Wesley Hospital on July 9, 1955, foi evaluation of 
total gross hematuria of 2 days’ duration, associated with uigency of urination 
He complained of an intolerance to heat of 2 years’ duration and intermittent 
severe headaches of 1 year’s duration He felt extremely nervous and jittery 
with these headaches Physical examination levealed blood pressure of 200/120 
and a loud systolic murmur, best heard ovei the pulmonic area His eyegrounds 
were negative Laboratory studies revealed a noimal hemogram Routine unne 
studies showed 2 plus albuminuria, 4 plus sugai, and a few red blood cells in 
the microscopic examination He had a diabetic type glucose tolerance cune 
X-rays, including chest film and excretory uiogram, w ere negative except for 
shght rotation of the left kidney Retiopentoneal pneumograms (fig 4) out¬ 
lined bilateral adrenal tumors Cystoscopy was negative except for a ureterocele 
on the left, which was thought to be the source of the hematuria Regitine, 5 
mg intramuscularly, produced a drop in blood pressure from 180/120 to 110/70 
The dog bioassay tests for pressoi substances in the urine were positive 
Surgery was performed through a transverse upper abdominal incision Ex¬ 
posure w r as difficult because of the high position of these tumors on each side 
and the incision had to be extended, entering both pleural cavities During the 
period of opening the abdomen and removing the right adrenal tumor, the blood 
pressure could not be kept below 2G0/J30, e\en though during this period of 1 
hour and 30 minutes 67 5 mg of regitine and 14 mg of benzodioxane were 
gnen The pressure dropped to 150/90 with removal of the right tumor and 
fluctuated, but not in dangerous levels, while a tumor on the left side was re¬ 
moved Following this, the blood pressure lose to 200/130 again Further search 
was made and another tumor was found projecting posteriorly to the supenor 
pole of the left kidney Following the difficult removal of this third tumor, the 
patient’s blood pressure fell to le\els which could not be recorded He was sus- 



PHEOOHROMQCTTOMA 


307 


tamed immediately with noradrenalm and the wound was closed His blood 
pressure became difficult to maintain, e\ en with intravenous noradrenalm, and 
the patient died on the following morning, 20 hours after he had returned from 
surgery The patient had been given cortisone, 200 mg daily (orally), for 2 days 
pnor to surgery and he was giv en 200 mg intramuscularly during the day of 
surgery 

Pathologic study of the tumors reiealed that adrenal tissue had been 
incorporated in all three tumors It was speculated that all of the adrenal tis¬ 
sue had been remoi ed The tumors weighed 100 gm , 49 gm , and 71 gm The 
microscopic diagnosis of each was benign pheochromocytoma 

Autopsy reiealed no remaining tumor or adrenal tissue There was no sig¬ 
nificant hemorrhage in the operatn e area Rather sei ere pulmonary edema, mod¬ 
erate hydrothorax, and hj dropentoneum were present, and all tissue studied was 
edematous The heart showed typical hypertensnc type hypertrophy and there 
was minimal atherosclerotic change 

Comment The only additional therapy that might have changed the course 
of this patient’s illness would have been massne doses of intravenous hydro¬ 
cortisone sodium succinate Eien though he seemed to have enough cortisone 
to compensate for total adrenalectomy, it did not compensate for the tremendous 
stress produced by the major surgical procedure 

Case 5 A 32-year-old, healthy-appeanng white man was adnutted to Wesley 
Hospital on February 23, 1956, complaining of sev ere headaches of several 
months’ duration They started in the left occipital region and radiated all over 
the head They were preceded hi a peculiar thrill sensation The headaches 
were getting more frequent and the patient looked actually wild during the 
episodes They were found to be associated with a blood pressure rise and pal¬ 
pitations Physical examination was essentially negative The blood pressure 
w as 140/90 Laboratory tests, including routine urine and blood studies, were 
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negative The glucose toleiance curve w as normal A chest x-iay and an excretory 
urogram were negative Retroperitoneal pneumograms (fig 5) revealed a mass 
in the region of the light adrenal gland During a seveie headache, with the 
blood pressure remaining at 220/100, 5 mg of legrtine mtramusculaily pro¬ 
duced a drop to 170/80 Dog bioassay tests for pressor substances m the patient's 
urine wei e positive 

Suigery was performed tluough a tiansverse abdominal incision The blood 
piessure rose to 280 systolic on opening of the abdomen, but it decreased to safe 
levels with 5 mg of regitine During the proceduie, regitme was given only on 
two other occasions, when the blood piessure rose to 290 systolic The patient 
was easily controlled with noiadienalm when the tumor was removed and his 
blood pressure remamed at normal levels His course was uneventful, with the 
use of noiadrenalin no longer needed after the second postoperative day The 
pathology report indicated benign pheochroniocytornn containing laige amounts 
of pressor substances 


SUMMARY AND CONCLUSIONS 

Four cases of pheochiomooytoma have been added to the hteratuie One 
seemed definitely malignant and the other thiee weie histologically benign 4 
fifth case, winch had been lepoited previously, is ievieved 

One of these cases (case 2) lepiesents a spontaneous cure by hemonhage into 
the tumoi, as demonstiated by disappearance of pressor substances from the 
unne before definitive suigery was perfoimed 

Piovocative tests were not used m tlus senes, but benzodioxane and regitine 
weie very helpful The intravenous injection of patients’ unne into dogs to 
demonstrate piessoi substances was positive in each case and letropentoneal 
pneumograms localized the tumor oi tumors in each case m which it was used 
The finding of 5 cases wuth pheochi oncocytoma m the past 4 years, and in a 
community where none had previously been lepoited, suggests the value of all 
the publicity given this tumoi in lecent years 
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\ RECURRENT NONEUNCTIONTNG TIMOR OF THE ADRENAL 
CAPSULE CASE REPORT 

PICARDO ANGULO 

As pointed out b\ Cahill benign tumors 01 the adrenil cortex grow silentlv 
until thev reach great size The case presented is an example of such growth 
and is especialh interesting because we were able to follow recurrence oi the 
r um or after one operation and operate upon the patient the second tune suc¬ 
cessfully 

CASE REPOPT 

Airs L S 45 rears of age white mamed had borne three children TVlien 
she was first seen December 17 1947 she stated that for era! months she 
had been suffering with pain m the let flank radiating to the peine crest in 
that side She had also noticed considerable swelling m the left abdommo-lumhar 
resaon which was nsualh endent She had lost a few pounds and lacked appe¬ 
tite She had not had anv urrnan difficulties and Hd i ct cusp cted am gross 
hormonal disturbances 

By palpation a tumor was outlmed extending from beneath the leit costal 
margin to the peine crest and to the xnildlme of the abdomen The tumor wa- 
fairlv moiable especiallv lateralh Motement produced pain Percussion 
indicated that the mass was solid and that the intestines were not antenorlv 
superimposed The surface a a,- smooth 

Additional histon elicited was as follows October 5 1945 the patient had 
suffered with intestinal intoxication lollowing which pam m the region oi the 
gallbladder developed and also jaundice of the skin and eonjuiictn ae 

X-rav examination of the gastrointestinal tract including barium enema 
was reported as showing Delav in passage through the cecum and lower 
portion oi the ascending colon diminished filling of the entire descending colon 
especialh m the lower thud but that region is freelv mot able bv external 
manipulation The splemc flexure is markedlv displaced downwards to the left 
iliac ios-a a' is aim the transterse colon which is seen at the let el of the interior 
peine outlet tthen the patient is standing 

December 24 PUT a radiogram oi the gallbladder was reported Fbteen 
horns after ingestion of the dt e the concentration m the gallbladder is so -baht 
as to preclude visualization oi the morphologic characteristics except thorn Oj 
po-ntion and-nze which are apparentlv within normal limits Diagnosis patho¬ 
logic gallbladder 

December 27 PUT an excretort urogram retealed ptosis of the nght kidnet 
with it- lower pole near the iliac crest good excretion of dre some increase oi 
the -Tze oi the kidnet on the left excellent excrenon of the d\e The leit kidnet 
l- seen m the iliac fos-a The ealvees are impinged bt a tumor which reaches to 
the let el oi the fir-t lumbar tertebra (fig 1 .b These findings are indicant c 
of a tumor in the region o. the left kidnet The unnan bladder is normal 

Vr^pieti fc- publication Dec^raHp’ 20 
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At cystoscopic examinations on January 10, 1948 catheters were ensilj passed 
up each uietei The unnai concentration of the tuo sides nas equal and the 
findings m the sediment were not significant The anatomical findings in the 
renal pelves are shown in fig 1,5 

Following othei indicated examinations, operation was accomplished January 
13, 1948 with the patient undei geneial anesthesia The diagnosis was left 
letiopentoneal tumoi A left lumbai incision was made and extended forward 
by section of the oblique abdominal muscles The tumoi was found hang aboi e 
the kidney In freeing the tumor numerous peripheral vessels of fan size were 
ligated wathout difficulty On the medial aspect firm adhesions were found to the 
peritoneum, which was opened and closed wath fine catgut After the tumor was 
lemoved, the left kidnej was fixed by the technique of Surraco The wound 
was closed in layeis A small cigaiette dram was left in the wound foui days 
The postopeiatne course was uneventful The skin sutures were remov ed on the 
eighth dai and the patient was discharged the fourteenth day 

The pathologist, Di Urteaga, reported “The resected tumor weighs 1875 
gm Its longest diametei is 18 cm (fig 2), the consistency is soft, the color 
jellowash-pink There is a fibious, "vascular capsule Transection leveals a 
homogeneous cortex of 2 to 3 cm in thickness The central portion show s focci 
of hemorrhage and neciosis with fibrous bands The microscopic sections are 
those of a coitical adenoma” (fig 3) 

When seen 2 vears lntei, the patient had gamed 10 kilograms and wa- living 
noimallv She was next seen August 12, 1955 because of recurrence of the original 
sMiitoms, rapid loss of weight, lack of appetite and pam in the left lumbar region 
radiating to the flank and left abdomen .She had noted recurrence of a tumor 
with -visible swelling m the left flank to approximateh the same degree a« that 
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Fig 3 


produced In the original tumor On palpation the tumor was fieeh moiable 
laternlh and medially and was apparenth not adherent to the surrounding 
tissues There was no evidence of endocrine disturbance* The blood pressure 
was within normal limits as was the blood count Other examinations disclosed 
no significant abnormalities The diagnosis was recurrent tumor of the left 
suprarenal capsule 



312 


RICARDO ANGULO 


Operation undei spinal anesthesia was performed September 7 The scar of 
the pievious opeiation was excised, and the muscular layers were divided to 
reach the lenal fossa The left kidney v as found m the uppei part of the incision 
belov the twelfth rib (fig 4) Beneath it lay the tumor suirounded by numerous 
blood vessels uluch weie easily hgated In attempting to free the tumor an- 
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tenorh, dense adhesions between the parietal peritoneum and the descending 
colon were encountered The peritoneum wa<= then opened the tumor freed and 
the peritoneum carefulh closed with fine catgut In freeing the tumor the fibrous 
capsule was tom The wound was debnded and closed bv ma« suture of the 
muscular la\ ers with a cigarette dram which was left m place fh e dai s 

During the first three postoperatne da\s the patient had a temperature of 
3SC and \ onnted bile-stained matenal Thereafter her course was uneventful 
She left the hospital on the sixteenth da\ 

Dr Urteaga reported A suprarenal tumor of 1000 gm (fig 5) oa aim shape 
with a major diameter of 1G cm The eonsistencv is soft The color is brown- 
i ellow It is surrounded In a fibrous capsule which was apparentlv tom during 
the operative manipulation This tumor is more friable than the original one 
but the cut section is similar Teased tissue examined bv the method of Papanico¬ 
laou shows groups of tvpical cortical tumor cells without evidence of mahgnnncv 
Microscopic studv of stained sections shows proliferation of benign cortical cells 
which hat e the glomerulo-fascieular appearance of suprarenal gland There is no 
evidence of malignancv Diagnosis Cortical adenoma Comparison with sections 
of the original tumor re\ eal exact similann (See figure 3 ) 

MTen seen August 15 1056 the patient was in excellent health and had 
gamed 8 kilograms 

Jiron Arica SS2 Lima Peru 
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Operation undei spinal anesthesia was performed September 7 The sear of 
the previous operation was excised, and the muscular layers were divided to 
reach the renal fossa The left kidney was found in the upper part of the incision 
below the tv elfth nb (fig 4) Beneath it laj r the tumor surrounded by numerous 
blood vessels which were easily ligated In attempting to fiee the tumor an 
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tenorly, dense adhesions between the parietal pentoneum and the descending 
colon were encounteied The peritoneum was then opened, the tumor fieed and 
the pentoneum caiefully closed with fine catgut In fleeing the tumor the fibious 
capsule was tom The wound was debrided and closed by mass suture of the 
muscular layers with a cigaiette dram which was left m place five days 

During the fust three postopeiative days, the patient had a temperatuie of 
38C, and vomited bile-stamed material Thereafter her course was uneventful 
She left the hospital on the sixteenth day 

Dr Urteaga reported “A supiarenal tumor of 1000 gm (fig 5), oval in shape 
with a maj oi diameter of 16 cm The consistency is soft The color is brown- 
yellow It is suirounded by a fibrous capsule which was apparently tom duiing 
the opeiative manipulation This tumor is more friable than the original one, 
but the cut section is similar Teased tissue examined by the method of Papanico¬ 
laou show's gioups of typical cortical tumor cells without evidence of malignancy 
Microscopic stud}' of stained sections shows piohferation of benign cortical cells 
which hat e the glomerulo-fasciculai appearance of supiarenal gland There is no 
evidence of malignancy Diagnosis Cortical adenoma Comparison with sections 
of the original tumoi re\ eal exact similarity (See figure 3 ) 

When seen August 15, 1956, the patient was in excellent health and had 
gamed 8 kilograms 

Jiron Anca 882, Lima, Peru 
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URIC ACID CALCULI 

RUSSELL E ALLYN 

The paucity of articles in current literature regarding unc acid calculi bears 
no lelationship to their occurrence in the practice of urology Only 5 reports 
since 1950 are listed in the accumulated index, three that were renewed were of 
a technical nature, the other two were unobtainable Likewise, since 1950, m 
the Yearbook of Urology, only one article is renewed, and that regarding then 
occurrence in cases of prenously proven gout Scrutiny of five late textbooks of 
urology discloses that only one devotes more than a paragraph of three sentences 
to this interesting and often perplexing subject It is merely reiterated from text 
to text that unc acid calcuh comprise between 4 per cent and 10 per cent of all 
renal calcuh, aie yellow m color, smooth and ovoid m shape, pass with httle pain, 
and do not cast a shadow on an x-ray film 

It is the author’s opinion that unc acid calcuh are more common than pre- 
viously supposed and then diagnosis easy when suspicion is aroused, and the 
tieatment highly gratifying to both patient and physician 

Since this is purely a chmcal leport of our expenences in this mtngmng sub¬ 
ject, we shall divide oui cases into four chmcal groups, and present typical repre¬ 
sentative cases of each group 

Group I is perhaps the most common, the least diagnosed, the easiest tieated 
and the least important The catena are Recurrent, typical renal cohc associated 
with the discovery, by cystoscopy, of golden yellov crystals, or gold sand, ni the 
bladder, elevated blood unc acid content, a normal intiavenous urogram and 
retrograde pyelogram, and complete rehef of symptoms vitk the appiopnate 
theiapy 

A typical case is that of I G , a vhite, mildly diabetic man aged 64, admitted 
to Hamsbuig Hospital on Septembei 12, 1956 on a private medical service xxith 
various complaints including lecurrent renal cohc An intiavenous urogiam was 
v ithin normal limits, and uiological consultation was sought because of recunent 
renal cohc Cystoscopy on September 22 disclosed many small unc acid crystals 
and calcuh in the bladder A letiograde pyelogram uas normal Blood unc acid 
determination at this time was 8 1 mg per cent A diagnosis of lecurrent colic 
due to the passage of small unc acid calcuh and ciystals xvas made, the patient 
vas placed upon a lugh fluid intake, sodium bicaibonate and benamid by mouth 
The blood uric acid determination has fallen to u ithin normal limits, and the 
symptoms hax r e not lecurred 

Gioup 2 is meiely a piogiession of group 1, until plugging of the uretei with 
unc acid ciystals and debns produces a nonfunctioning kidney that is disclosed 
bj' mtiavenous urogiaphy, and supenmposed infection add chills and fexei to 
complicate the picture 

A L, a x\hite man aged 34, a as admitted to a pm ate medical sen ire of 
Hamsbuig Hospital April 3, 1956 vith chills, fex er, abdominal pain, nausea, and 

Read at annual meeting of Mid-Atlantic Section, American Urological Association 
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\ oimting of 3 dax s’ duration The diagnosis w as intestinal obstruction A diag¬ 
nosis of paralytic ileus, etiologx undetermined, was made from a stud\ of a 
gastromtestinal senes and a banuni enema The pain gradually became lo¬ 
calized to the left flank and rntrax enous urographi re\ ealed a nonfunctioning 
left kidnej, cause undetermined A c\ stoscopic examination on Apnl 7 re\ ealed 
thousands of small, golden \ ellow particles m the bladder Both ureters were 
cathetenzed with ease, and a large amount of dirtx, foul unne obtained from 
the left kidnex A catheter was left in place for drainage Blood unc acid deter¬ 
mination at this time was 8 7 mg per cent Treatment consisted of forcing fluids, 
alkalization of unne with sodium bicarbonate and benanud bi mouth The 
symptoms immediateh subsided, and followup mtrai enous urograms re\ ealed 
normal functioning upper unnarx tracts with the possibihti of poll ci stic kidnei 
disease The symptoms hai e not recurred, and on therapi, the blood unc acid 
content has remained withm normal limits 

Group 3 is similar to the previous groups except that a definite calculus is 
prerent and produces a filling defect This calculus may pass spontaneousli, or 
it mai haie to be remoyed surgiealli We shall present two typical cases 

H P , a white man aged 47, was seen m the office on Xrn ember 3, 1954 with 
the chief complaint of recurrent renal cohc From 1930 until 1954 bx actual 
count, the patient had passed more than 2,000 renal calculi, mostlx from the 
left kidnex, passing as many as 50 per month Grossly, these calculi had all the 
charactenstics of pure unc acid calculi, and were so prox en bx chemical anah sis 
Cxstoscopx rexealed a virtual snowstorm of golden sand within the bladder In 
addition, the patient was a nuld diabetic The blood unc acid content at this 
time was 27 4 mg per cent He was referred to an internist with the diagnoses of 
recurrent renal calculi and diabetes melhtus Therapi consisted of diet, forcmg 
fluid®, sodium bicarbonate and benanud His blood unc acid determination has 
graduallj fallen to 4 4 mg per cent, and the renal cohc has not recurred 

The second case is that of J C , a white man aged 37, who was admitted to the 
Hamsburg Hospital on September 24, 1956, with the chief complamts of hema¬ 
turia and left flank pain Cxstoscopx was within normal limits Unne collected 
from the left ladnej w as dirtx and grosslx bloodx Intrax enous urographi and 
retrograde pxelographx re\ ealed a horreshoe kidney, left hi dronephrosis and a 
filling defect withm the left renal pelvis The blood unc acid determination w as 
7 S mg per cent At operation, on October 2, division of the isthmus of the 
horse®hoe kidney, left nephropexi, and left pelnohthotomi were accomplished 
Chemical analisis of the calculus rei ealed it to be composed of pure unc acid 
Postoperatix elx the patient was placed on forced fluids, sodium bicarbonate, 
and benanud His blood unc acid content is now 3 4 mg per cent and his symp¬ 
tom.' hare not recurred 

Ci roup 4 is exactlx like group 3, except that the blood unc acid content i= 
withm normal limits In our expenence, patients with pure unc acid calcuh and 
normal blood unc acid content are perhaps more common than those with de¬ 
rated blood unc acid determinations Again, we would like to present two tvni- 
oil cases - p 

Mr ' M G ’ a " hlte " oman aged G7, wa® seen in the office on Januarx 23 
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lhe paucity of articles in current literature regarding uric acid calculi beais 
no lelationship to their occurrence in the practice of urology Only 5 reports 
since 1950 are listed in the accumulated inde\, three that were reviewed weie of 
a technical nature, the other two were unobtamable Likewise, since 1950, in 
the Yearbook of Urology, only one article is reviewed, and that regarding then 
occuirence in cases of previously pi oven gout Scrutiny of five late textbooks of 
urology discloses that only one devotes more than a paragiaph of three sentences 
to this interesting and often perplexing subject It is merely reiterated from text 
to text that unc acid calculi comprise between 4 per cent and 10 per cent of all 
renal calcuh, are yellow m color, smooth and ovoid in shape, pass with little pam, 
and do not cast a shadow on an x-ray film 

It is the author’s opinion that unc acid calcuh aie more common than pre¬ 
viously supposed and their diagnosis easy when suspicion is aroused, and the 
tieatment highly gratifying to both patient and physician 

Since this is puiely a clinical report of our expenences in this intnguing sub¬ 
ject, we shall divide oui cases into four clinical groups, and present typical repie- 
sentative cases of each group 

Group 1 is peihaps the most common, the least diagnosed, the easiest tieated 
and the least important The criteria are Recurrent, typical renal colic associated 
with the discovery, by cystoscopj', of golden yellow crystals, or gold sand, m the 
bladdei, elevated blood unc acid content, a normal intravenous urogram and 
retiogiade pyelogram, and complete lehef of symptoms with the appropriate 
theiapy 

A typical case is that of I G , a wdute, mildly diabetic man aged 64, admitted 
to Hamsburg Hospital on September 12, 1956 on a private medical service wnth 
vanous complamts including lecurrent renal colic An mtiavenous urogram was 
within normal limits, and uiological consultation was sought because of lecunent 
renal cohc Cystoscopy on Septembei 22 disclosed man}' small unc acid ciystals 
and calcuh m the bladder A letrograde pyelogram was noimal Blood unc acid 
determination at this time was 8 1 mg per cent A diagnosis of lecurient colic 
due to the passage of small uric acid calcuh and ciystals was made, the patient 
was placed upon a high fluid intake, sodium bicarbonate and benamid by mouth 
The blood unc acid deteinunation has fallen to within noimal limits, and the 
symptoms have not lecuned 

Gioup 2 is meiely a progiession of group 1, until plugging of the uietei with 
unc acid ciystals and debus pioduces a nonfunctioning kidnej' that is disclosed 
by mtrai enous urograph}', and superimposed infection add chilh and fe\ei to 
complicate the picture 

A L, a white man aged 34, was admitted to a pm ate medical senue of 
Hamsburg Hospital April 3, 1956 with chills, fetei, abdominal pain, nausea, and 
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t. onuting of 3 days’ duration The diagnosis was intestinal obstruction A diag¬ 
nosis of°paralvtic ileus, etiology undetermined, was made from a study of a 
gastrointestinal senes and a banum enema The pain gradually became lo¬ 
calized to the left flank and intnn enous urography rey ealed a nonfunctioning 
left kidney, cause undetermined A cy stoscopic examination on Apnl 7 rey ealed 
thousands of small, golden yellow particles m the bladder Both ureters were 
cathetenzed with ease, and a large amount of dirty, foul unne obtained from 
the left kidney A catheter was left in place for drainage Blood une acid deter¬ 
mination at this time yy as 8 7 mg per cent Treatment consisted of forcing fluids, 
alkalization of unne with sodium bicarbonate and benannd by mouth The 
symptoms immediately subsided, and followup rntray enous urograms rey ealed 
normal functioning upper urinary tracts with the possibility of poll cy stic kidney 
disease The symptoms haxe not recurred, and on therapy, the blood unc acid 
content has remained within normal limits 

Group 3 is similar to the previous groups except that a definite calculus is 
present and produces a filling defect This calculus mar pass spontaneously, or 
it max hay e to be remoy ed surgically YTe shall present two typical cases 
H P , a yvhite man aged 47, nas seen in the office on Xor ember 3, 1954 with 
the chief complaint of recurrent renal cohc From 1930 until 1954 by actual 
count, the patient had passed more than 2,000 renal calculi, mostly from the 
left kidney, passing as many as 50 per month Grossly, these calculi had all the 
characteristics of pure unc acid calculi, and yvere so proy en by chemical aualy sis 
Cystoscopy rey'ealed a virtual snowstorm of golden sand within the bladder In 
addition, the patient vas a nnld diabetic The blood unc acid content at this 
time uas 27 4 mg per cent He was referred to an internist mth the diagnoses of 
recurrent renal calculi and diabetes melhtus Therapy consisted of diet, forcing 
fluids, sodium bicarbonate and benannd His blood unc acid determination has 
gradually fallen to 4 4 mg per cent, and the renal cohc has not recurred 
The second case is that of J C , a white man aged 37, yvho yy as admitted to the 
Harnsburg Hospital on September 24, 1956, with the chief complaints of hema¬ 
turia and left flank pain Cystoscopy y\as withm normal limits Unne collected 
from the left kidney i\a« dirty and grossly bloody Intray enous urography and 
retrograde py elography rey ealed a horseshoe hidnev, left hy dronephrosi® and a 
filling defect withm the left renal pelvis The blood unc acid determination y\a < = 
7 8 mg per cent At operation, on October 2, dnision of the isthmus of the 
hor«eshoe kidney, left nephropexy, and left pehiohthotomv were accomplished 
Chemical analysis of the calculus rey ealed it to be composed of pure unc acid 
Postoperatneh the patient nas placed on forced fluids, sodium bicarbonate, 
and benamid His blood unc acid content is now 3 4 mg per cent and his symp¬ 
toms bale not recurred 

Group 4 is exactly like group 3, except that the blood unc acid content is 
yyithm normal limits In our expenence, patients with pure unc acid calculi and 
normal blood unc acid content are perhaps more common than tho=e mth ele- 

yated blood unc acid determinations Again, we uould like to present tuo tvpi- 
cal ca^s 1 

Mra M G , a white yyoman aged G7, wa« seen in the office on Tauuary 23 


316 


RUSSELL E ALLYN 


1957 'with the chief complaint of hematuna Histoiy levealed that 2 day’s pre 
xnously’ pain dcx’eloped in the left flank associated with dysuna, frequency eveiy 
15 minutes, nocturia, gioss hematuna, nausea, and vomiting, chills and fever 
Examination was essentially negative except for the left flank pam At cysto¬ 
scopy, the bladdei xx as essentially normal The i ight ui etei u as cathetenzed with 
ease On the left side, an obstiuction was encounteied 15 cm up the left uieter 
and could not be passed with a catheter Retiogiade py’elogiams revealed a 
nonopaque obstruction in the left uietei abox e w hich a hydrouretei w as present, 
and the possibility of a nonopaque calculus was consideied She was admitted 
to the hospital on Januaiy 25 with a diagnosis of a nonopaque obstruction in 
the midportion of the left uietei possibly due to a nonopaque calculus oi tumor 
At the time of admission, no furthei pertinent facts fiom the hist on' oi physical 
exammation were obtained Laboiatory studies weie within noimal limits The 
blood uric acid determination was 3 7 mg pel cent Intiavenous uiography re¬ 
vealed that the light kidney functioned noimalty Definite hy’dionephiosis was 
present on the left side with hydiouieter all the way down to the bladdei The 
impression was obstruction m the distal portion of the left ureter At cystoscopy 
on Januaiy 28, undei mtraxenous pentothal anesthesia, the bladder cavity was 
examined and left ureteial meatotomy was done, a stone basket was passed up 
the left uretei without undue difficulty and a large amount of foul, dirty mine 
obtained With removal of the stone basket, three yellow calculi were obtained, 
analysis proxed them to be pure uric acid calculi The postopeiative blood uric 
acid content w as entirely w ithm normal limits The patient w as placed on foiced 
fluids, alkalization of unne, and benamid 

K S , a white man aged 34, was admitted to the Hamsbuig Hospital on June 1, 
1954 with the chief complaint of left flank pam associated xxuth chills and fexer 
Intiavenous uiogiaphy demonstiated a nonfunctioning left kidney, cause unde- 
teinnned The blood unc acid deteinunation xxas within normal limits Because 
the patient had had a comnnssuiotomy during the past yeai, the possibility of 
an infected left renal infarct had to be considered Cystoscopy was within noimal 
lmnts Catheterization of the left uretei demonstrated a hydi onephrotic dnp of 
duty unne Retiogiade pyrelography’ rex’ealed a filling defect in the left upper 
uretei, and a diagnosis of nonopaque calculus was made At operation on June 17, 
the calculus was easily lemoxed Chemical analysis rexealed it to be compo-ed 
of pure unc acid Conx’alescence xxas normal except that the patient had to 
undeigo surgery foi removal of the previously described gallstones 

A discussion of the differential diagnosis may be best presented by meielv 
listing our cases in xx hich an operation x\ as done because of a filling defect of the 
upper unnary tract, in which the possibility of unc acid calculi had to be con¬ 
sidered 

A Papillary carcinoma of renal pelxns, 1 case 

B Polycystic kidney disease xvith no gross defonmty of the kidney, 1 care 

C Clear cell caicmoma of the kidney xvith extension to the renal pelxn and 
no othei deformity, I case 

D Organized blood clot in renal pelxus in polxcxthemia xera, 1 case 
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E Precalcareous matrix m renal pelvis as described b\ Boy ce, 2 cases 
T Pure cholesterol calculus, 1 case 
G Primary carcinoma of ureter, 3 cases 

Complications Tubal destruction of the kidneys and lanous degrees of 
nephrosclerosis hai e been adequately described elsewhere However, we should 
hhe to emphasize one complication which, to the author’s knowledge, has not 
been stressed in other papeis, namely, diabetes mellitus 

In our senes of patients with unc acid calculi m the past 5 j ears, it hich is now 
well oier 50 proi en cases, diabetes mellitus has been a comphcation m approxi- 
mateh 50 per cent 

In conclusion, our expenences with unc acid calculi hai e been presented It 
has not been our purpose to report anvthing new or disproi e anything old m 
regard to this problem It is the author’s firm conviction that m those patients 
suffering from renal cohc, of undetermined cause, the possibility of unc acid 
calcuh should alwar s be considered, and if the symptoms and laboratory findings 
are properly anah zed, many disgruntled patients become happy, normal human 
beings again 

803 Y Second St , Harrisburg Pa 
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1957 with the chief complaint of hematuna History i evealed that 2 days pre¬ 
viously pain developed in the left flank associated with dysuna, fiequency even 
15 minutes, nocturia, gross hematuna, nausea, and vomiting, chills and fever 
Examination was essentially negative except foi the left flank pam At cysto¬ 
scopy, the bladdei w as essentially noimal The nght uietei v as cathetenzed \\ith 
ease On the left side, an obstiuction was encounteied 15 cm up the left meter 
and could not be passed with a cathetei Retiogiade pyelogiams levealed a 
nonopaque obstiuction m the left uietei, above which a hydi ouietei w as piesent, 
and the possibility of a nonopaque calculus was consideied She was admitted 
to the hospital on Januaiy 25 w ith a diagnosis of a nonopaque obstruction m 
the midportion of the left uietei possibly' due to a nonopaque calculus or tumor 
At the time of admission, no furthei pertinent facts fiom the history oi physical 
examination Mere obtained Laboiatoiy' studies weie within normal limits The 
blood mic acid deteiruination was 3 7 mg per cent Intiavenous uiogiaphy le- 
vealed that the nght kidney functioned noimally Definite hydionephiosis was 
piesent on the left side with hydrouietei all the way dowm to the bladdei The 
impiession was obstiuction in the distal portion of the left meter At cystoscopy 
on January 28, undei mtiai enous pentotlial anesthesia, the bladdei canty was 
exammed and left ureteial meatotomy was done, a stone basket was passed up 
the left uretei without undue difficulty and a large amount of foul, dirty unne 
obtained With lemoval of the stone basket, thiee yellow calculi were obtained, 
analysis proved them to be puie uric acid calculi The postopeiative blood uric 
acid content w as entirely within normal lnmts The patient w as placed on forced 
fluids, alkalization of urine, and benannd 

K S , a wlnte man aged 34, was admitted to the Hainsbuig Hospital on June 1, 
1954 with the chief complaint of left flank pam associated with chills and fever 
Intiavenous uiography demonstiated a nonfunctiomng left kidney, cause unde- 
teinuned The blood uac acid determination was within noimal limits Because 
the patient had had a comnussui otomy' during the past yeai, the possibility of 
an infected left lenal mfaict had to be considered Cy r stoscopy was withm noimal 
limits Catheterization of the left uieter demonstiated a hy'dionephrotic drip of 
duty unne Retiogiade pyelogiaphy levealed a filling defect m the left upper 
uieter, and a diagnosis of nonopaque calculus w as made At opeiation on June 1 1 , 
the calculus w'as easily iemo\ed Chemical analysis leiealed it to be composed 
of puie unc acid Convalescence was noimal except that the patient hod to 
undeigo surgery for lemoval of the pieviously desenbed gallstones 

A discussion of the diffeiential diagnosis may be best presented by r meiely 
listing oui cases m w Inch an operation w as done because of a filling defect of the 
uppei unnary tract, m which the possibility of unc acid calculi had to be con¬ 
sideied 

•V Papillary^ caicmoma of lenal pelvis, 1 case 

B Polyxystic kidney disease with no gioss deformity' of the kidney, 1 case 

C Clear cell carcinoma of the kidney' with extension to the lenal pelws and 
no othei deformity, 1 case 

D Organized blood clot m lenal pelvis m poly r\ thenua \era, 1 case 
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E Precalcareous matrix m renal peh is as described by Boy ce, 2 cases 
F Pure cholesterol calculus, 1 case 
G Primary carcinoma of ureter, 3 ca«es 

Complications Tubal destruction of the kidneys and -various degrees of 
nephrosclerosis har e been adequately described elsewhere However, we should 
like to emphasize one comphcation which, to the author’s knowledge, has not 
been stressed in other papers, namely, diabetes melhtus 

In our senes of patients with unc acid calculi in the past 5 y ears, v Inch is now 
well or er 50 pror eu cases, diabetes melhtus has been a comphcation in approxi¬ 
mately 50 per cent 

In conclusion, our expenences w ith unc acid calculi har e been presented It 
has not been our purpose to report anything new or disprove anything old m 
regard to this problem It is the author’s firm conviction that m those patients 
suffermg from renal colic, of undetermined came, the possibility, of unc acid 
calcuh should alway s be considered, and if the symptoms and laboratory findings 
are properly analy zed, many disgnmtled patients become liappr, normal human 
bemgs again 

803 V Second St , Harrisburg, Pa 
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THE URINARY AMINO ACIDS IN RELATION TO 
CALCULUS DISEASE 

MARY G McGEQWN 

From the Department of Medicine, Queen’s University of Belfast, N Ireland 

Many pioblems in the pathogenesis of lenal calculi lemam unsolved It is rec¬ 
ognized that calculi are frequently found in association with urinary infection, but 
many patients with such infection never foim calculi Some patients, but not all, 
v ho excrete incieased amounts of calcium in the urine foim stones Some patients 
suffeimg from hypeiparathyioidism excrete abnormally laige amounts of calcium 
but do not foim calculi, although the formation of calculi is a common man¬ 
ifestation of tins disease Some patients who repeatedly form stones exciete 
noimal oi lou amounts of calcium What is the cause of these differences? It has 
often been postulated that oigamc substances play a part in holding calcium 
salts in solution in normal mine substances such as urea, citrate and urinary 
colloids all having been thought important However the effect of these sub¬ 
stances has not been cleaily demonstrated The unnaiy amino acids do not appear 
to have been considered in this connection According to King, 1 more than 6 gm 
amino acids are excreted in urine in 24 hours King and Palmer 3 formed a ciys- 
tallme compound between calcium chloride and L glycine Element and Weber 1 
found that hydroxyapatite was more soluble in solutions of glycine and alanine 
than in watei Lehmann and Poliak 4 lepoited that ammo acids inci eased the 
solubility of calcium phosphate These considerations suggested that amino 
acids might play a part in holding calcium salts m solution in normal urine A 
study of unnaiy excietion of amino acids of calculus patients that has been 
earned out has levealed certain abnormalities, which null be described in a later 
publication Meanwhile, expenments have been earned out to find out the effect 
of admimstiation of ammo acids to animals on a stone-foiming regimen 


MATERIALS AND METHODS 


Rats weighing fiom 30 to 40 gm weie used for lat experiment 1 Calculi weie 
pioduced by feeding a diet deficient in vitamin A The diet used is shown in 
table 1, and is a modification of the diet used by Higgins 6 foi pioduction of 
calculi in iats 

Rats weie dmded into 3 gioups, noth equal numbers of males and females m 
each gioup Gioup 1 acted as a control group, being fed on the vitamin A deficient 


Rend at a meeting of tlw International Congress of Clinical Cliomistrj, New \ork, 
N 4 , September 9 to 14, 1950 01 ... 

1 King, E J Micro Analysis in Medical Biochemistrj London J and A Oliurcnili, 


King, H and Palmer, A D L Glj cine and its neutral salt addition compounds Bio 

C ' ,Cj Klement, _ R and Weber, R Das Verhnlten \ on Hrdrovjl apatit m Scrum itnd 
alinlichen Losungen Biocbcm Z , 308 391,1941 , 

‘Lehmann H and Poliak, L The effect of amino acids on phosphate transfer in muscle 

extract Biochem J , 36 672, 1942 . , , T , , nq isT 1933 

> Higgins, C C The experimental production of unnarj calculi J Urol , ^a 101 , iuji 
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Table 1 Vitamin A deficient diet 



Per Cent 

Casern 

18 

Dextrose 

35 5 

Starch 

35 5 

Arachis oil 

10 

Dned brever’s yeast 

2 

Salt mixture 

5 

Choline chloride 

1 1 


diet without supplements Group 2 was given 10 mg sodium benzoate and 10 
mg glycme daily, to increase unnary excietion of hippunc acid (Snapper, Bendien 
and Polak 8 ) Group 3 was given 10 mg DL glutamic acid daily, as m vitro studies 
suggest that it can prevent precipitation of calcium phosphate (McGeown 7 ), and 
also because human nutrition experiments have shown that this ammo acid is 
increased more than other unnary ammo acids by feeding a high protein diet 
The supplements were given in drinking water, using sucrose as a bait The 
solutions were adjusted to pH 7 0 before use 
Adult mice were used for mouse expenment 1 and 2, male mice in mouse 
expenment 1 Mouse expenment 2 consisted of equal numbeis of males and 
females in each group, but dunng the first few days an outbreak of ententis 
occurred in cages containing the male animals, and most of these mice died The 
expenment was contmued using females only They were fed on vitamin A 
deficient diet shown m table 1 Hainson and Hamson 8 have reported that acet- 
azolamide causes calculus formation and renal calcification in rats Accordingly 
all mice were given 8 mg acetazolamide (diamox) daily (15 to 20 mg /100 gm' 
body weight) The mice were divided into 3 gioups m each expenment, in each 
of which the first group acted as control and was given diamox only Group 2 m 
each experiment was given 25 mg DL glutamic acid, and group 3, 3 mg cysteic 
acid, to increase urinary excretion of cystine Cysteic acid n as’used because 
chromatography of human patients’ urine has shown that excessive excietion 
of cystine is a common abnormality m patients who form calcium calculi 
(McGeown, unpublished data) Diamox and ammo acid supplements were given 
in drinking water, using sucrose as a bait Control groups leceived diamox and 
suciose only 


RcU evpenment 1 Many lats died dunng eaily stages of the expenment from 
mtercurrent infections of the pulmonary or urinary tracts Latei the common 
finding in animals dying vas gross unnary infection After the rats had been on 
the diet for 150 days, calculi began to be found at postmortem examinations 

\ entfon^S C cnlculP e Bn* n j Vof 0bsCrvat '° n!J fomint.on and pre- 

• Hamson"’!! 1 ^' L Hanson H^C b «P r f'e"‘e d? UIs tc r Med J , 24 129, 1955 
production of renal calcinosis in the rat In ,Jf,I 0n i 0 unne citrate excretion and the 
Cl.n In\ e-t.g , 34 1GG2, 1955 * acetaz ° la ™de (diamox) administration J 
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Table 2 Rat experiment 1 


Group 

No of Rats 

Supplement 

Calculi 

Present 

Rats with 
Calculi 

i 

24 


7 

per cent 

29 1 

2 

25 

Glycine and sodium benzoate 

8 

32 0 

3 

25 

DL glutamic acid 

0 

0 0 


For groups 1 and 3 x * = 6 3, 02 > P > 0 01 


All lats surviving at 250 days w ere killed The most frequent site foi calculi was 
the bladdei, but occasionally they Mere present in the renal pelvis The total 
weight of calculus m an individual lat vaned fiom 0 6 mg to 395 mg The major 
moiganic cation of the calculi was calcium, which amounted to 20 per cent of the 
total weight m some specimens The lesults are showm in table 2 Calculi occurred 
among control rats, and among those given glycine and sodium benzoate, but 
theie were no calculi in group 3 which had received glutamic acid 
Mouse experiment 1 The mice in this experiment w'ere lulled after 4 weeks 
The lesults aie showm in table 3 At autopsy some mice had tiny calculi in the 
bladder The kidneys and bladders w eie x-rayed, and in addition to vesical calculi, 
a few of the kidneys showed calcification along the cortico-medullaiy junction, 
ladiating towards the pelvis as httle streaks Calcification of the kidneys, some 
times but not always, occurred in mice having bladdei calculi Bladder calculi 
and lenal calcification aie listed separately m tables 3 and 4 

Table 3 shows that fewer mice formed bladdei calculi in group 2, which i eceived 
glutamic acid, thaii m the other 2 gioups Calcification of kidneys occuired in¬ 
frequently in all gioups, but was more frequent in gioup 3 than in other groups 
Numbers of mice having renal calcification were too small foi tests of significance 
to be applied 


Table 3 Mouse experiment 1 


Group 

No of Mice | 

Supplement 

Bladder Calculi 

Renal Calcification 

No 

Per cent 

No 

Per cent 

i 

17 


c 

35 

i 

6 

2 

19 

DL glutamic acid 

i 

5 

i 

5 

3 1 

20 

Cj steic acid 

2 

10 

3 

16 


For groups 1 and 2 x ! = 4 5, 05 > P > 02 


Table 4 Mouse experiment 2 


Group 1 

j No of Mice 

Supplement 

Bladder Calculi 

Renal Calcification 

\o 

Per cent ^ 

No 

Per cent 

i 

21 


12 

57 

2 

9 5 

2 

1 21 

DL glutamic acid 

4 

19 

2 

9 5 

3 

12 

Cj steic acid 

4 ! 

33 j 

2 1 

1G 


Tor groups 1 and 2 x 1 — 4 05 > P > 0^ 
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Mouse experiment 2 The mice m this group were killed after 5 weeks treat¬ 
ment with diamox and other supplements The results are shown m table 4 
Vesical calculi were again less numerous m group 2, which had receiv ed glutamic 
acid, than in either the contiol group or the group which had leceiaed cysteic 
add 

Renal calcification was less frequent than bladder calculi, but again occuned 
most often m group 3, which had recen ed cy steic acid The increased frequency 
of bladder calculi in all groups m this experiment was probabh due to the fact 
that treatment with diamox w as more prolonged 


DISCUSSION 


The experiments described here hare shown that administration of glutamic 
acid prevented formation of calculi in rats fed on a vitamin A deficient diet 
Glutamic acid treatment also significantly reduced the incidence of calculi m 
mice gi\ en diamox The action of glutanuc acid does not appear to be due to 
increased acidity of the unne because no difference m uime pH was found 
between groups given glutamic acid and controls Furthermore the solutions were 
adjusted to pH 7 0 before use Glutamic acid maj form a soluble compound with 
calcium, perhaps a chelate compound, and thus help to prev ent precipitation of 
calcium salts, but as y et there is no direct ev idence of its mode of action It may 
act in some indirect wav, perhaps taking part in the formation of a polvelectro- 
Ivte, wluch may be more active m binding calcium ions (Gregor 9 ) 

Administration of sodium benzoate and gly cine w as recommended bv Snapper, 
Bendien and Polak 8 for the prophvlaxis of recurrent calculi, after they had found 
that the addition of sodium benzoate prevented calculi m rats fed on a diet con¬ 
taining a lugh proportion of calcium caibonate They reported that it cleared 
the unne of patients with phosphatuna Cook, 10 Kearns" and Burkland 12 also 
recommended sodium benzoate and gheme for the prophylaxis of recurrent 
calculi Key ser 13 did not think it prev ented recurrences m rapidlv stone-forming 
kidnev s although it cleared cry stalluna In the present expenment the admin¬ 
istration of sodium benzoate and gheme did not reduce the number of vitamin 
4. deficient rats fornung calculi 

Cvstinuna was a frequent finding in human patients who formed calcium 
stones (McGeown, unpublished observations) hlice were given cvsteic acid to 
increase uniiarv excretion of cy stine to see if this affected the incidence of calculus 
formation There was no increase in incidence of calculi in nuce given cv steic 
acid, although it did not decrease calculus formation as did glutamic acid Renal 
calcification appeared to be more frequent m mice given cv steic acid, but the 
number of mice mv olv ed was too small for the results to be considered significant 


loL'.rU P nhonnL I \ T he bp T r,c 5 nd, 1 ng . of ] on J ,n poll electrolytes correlations with bio 
lopcTljihenomcnn Trans NcuAorkAcad Sci 18 007,1050 

Tee treatment of resistant infection in the unnan tract J 


101, E ^ 11115 ' rcan " ont 01 resivfmt infection in the unnan tract J Lrol , 44 

BiukUnd' p I r T r t ! T Cntl0 n 0f rccurrencc r 0funnan ' toDe= J Uml , 43 59S, 1940 
l rol 46 82, 1941 E EtloI °^ and Prevention of oxalate calculi in the unnan tract J 

"kei'-er I I) t nnan, lithi ims I Urol , 60 109 1943 
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MAUI Q McGEOWiN 


Frnthei e\peuments ate m progress to determine vhethei the oial administra¬ 
tion of annno acids to rats mci eases the amount excreted in the urine 

These experiments do not piove that a diminished unnaiy excietion of annno 
acids is the cause of calculus disease in human patients, but they suggest that 
annno acids may play a part in pathogenesis of tlus disease We w ould like to 
discover whethei glutamic acid can prevent the formation of calculi in patients 
who are paiticulaily pione to foim recurrent stones, but it has not yet been pos 
sible to obtain a supply of glutamic acid sufficient foi treatment ovei a period of 
years We aie treatmg a senes of such patients vith a high piotein low calcium 
diet, but as yet the followup penod is not long enough foi any conclusion as to its 
effect 

This work w as accomplished duimg tenure of giant fiom the Medical Reseaich 
Council I am grateful to Piofessor G M Bull for advice in carrying out the 
woik The firms of Roche Products Limited and Lederle Laboiatones kindly 
supplied glycine and glutamic acid 
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ECHINOCOCCOSIS OF THE KIDNEY 

J GEORGE TEPLICIv, MORRIS LABESS and SAMUEL STEINBERG 

From the Departments of Radiology, Lrology and Medicine 
Kensington Hospital, Philadelphia, Pa 

Human echinococcosis or hydatid disease is caused by the parasite laema 
echinococcus, or dog tapeworm This is the most dangerous of all the human 
tapeu orm infestations 


INCIDENCE 


Hj datid disease is rare m North Amenca In the pastoral countries, especially 
the sheep-raising areas, it has become a common disease This high incidence 
can be gauged by Barnett’s estimate of the lieu cases of hi datid disease per 
annum in the following countries 

Casts 


Uruguay 
Argentina 
Australia 
New Zealand 
South Africa 


400 

300 

200 

120 

SO 


Kidney m\ohement is quite uncommon, it probably represents 2-3 per cent 
of all hi datid cases 1-3 Up to 1954, fewer than 40 cases of renal hi datid had been 
reported in the United States ! i 


PATHOGENESIS 


The adult Echinococcus, a cestode of the Taenia fannh, lues m the folds of 
the small intestine of the dog It is 5-8 mm long, and consists of a rounded head 
with a double row of hoohlets and a ribbon-like body Although a taneti of 
pastoral animals ma\ act as intermediate host, human infestation generalh oc¬ 
curs from the oi a in dog’s excreta Contaminated food, water, or finger contam¬ 
ination (especially in children) introduce these ora mto the human chgestne 
tract These eggs, containing the hooked embno, hatch in the human small 
intestine Almost lmmedinteh the six-spined embry o burrows through the mu¬ 
cosa mto the mesenteric lenous system The liter acts as the first filter’ of the 
portal lessels, 70 per cent of human lesions occur in the liter If the embrto 
escapes h\er lodgement, it is apt to be arrested in the lungs, 12 per cent of le¬ 
sions are found in pulnionan tissue If the lungs fail to remot e it from the blood, 
am other part of the human body can become the seat of arreri and growth 
(renal tract, bones, muscles, and central nertous system) 5 


Accepted fer publication April IS, 1957 

1 I atham, A\ J H\ datid disease J Facult of Radiol , 6 65-95,1953 
I5nuns,\\ Echinococcus disease of the kidne\ J Urol 68 411-146 1052 
127 UP-1119 ifi 5 andCurtlS ’ AI S Sur e> cai aspect of ctstic duea^e of kidnet JAMA 

I B and Cowart, G I Renal echinococcus di'ea-e Radiologc 62 S52-S57, 
] 02 < DC "' H% datid lb-ca-e Sidnot Au-tralia Au-tralun Medical Puhli-hing Co , 
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Once located in a tissue, the embryo vies with the host’s resistance mechanism 
for survnal, many' an embiyo probably' loses the battle In 40 per cent of in¬ 
fested humans, a single sohtaiy cyst is found, likely a lone survivor of numerous 
tissue implants 6 With survival, a foreign body type leaction is stimulated, fol 
lowed by vesiculation, central fluid, and cyst formation 

The adult cyst has an outer layer or adventitia which is an intimate pait of 
the host tissue Within is the laminated geimmating membrane, which protects 
the growing seohces Fluid secretion slowly enlaiges the cyst, in kidney tissue a 
diametei of 10 cm may be reached in a yeai 7 8 Geneially, howevei, cyst grow th 
in the kidney is very insidious The renal hydatid may become latent and inac¬ 
tive, with thickened and calcified adventitia Activity will lead to daughter 
cysts within the lesion, with continued giowth Rupture of the cyst leads to 
infection and possible implantation of daughter lesions in othei parts of the 
urinary tiact Scohces may be extruded by way of the urine 

PATHOLOGIC AND ROENTGEN FLATURFS 

Renal hydatid involvement is generally pnmaiy' and bloocl-bome Raiely, the 
kidney becomes mvolved through direct extension of a hydatid fiom the hver or 
spleen Since the hydatid cyst will grow in the direction of least resistance, an¬ 
terior growdli usually ensues Renal enlargement occuis, but rarely is the kidney' 
displaced The grow ing cyst may displace and distort the calyceal system, much 
like a simple serous cyst It may simulate a neoplasm, stretching and even ob¬ 
literating some calyces In time, many (25 pei cent) of the lesions will undergo 
adventitial calcification 

RoentgenologicaLly, the closed cyst w ill generally' pi oduce enlargement of the 
renal shadow, anteriorly Calyceal distortion is common, and may simulate a 
simple cyst or neoplasm The calcification w ill frequently raise the suspicion of 
tuberculosis 

In open cy'sts, the opaque medium may spread around the cyst, giving rise to 
the so called ‘wine-glass’ shadow' 1 If the ‘dye’ enters the cyst, an opaque mass 
with small negative shadows (daughter cysts) may' be seen In the absence of 
daughter cysts, the dye filled canty' communicating with the calyces may simu¬ 
late a renal carbuncle 


SAMPTOMS AND DIAGNOSIS 


The symptomatology of renal hydatid is nonspecific. A closed cyst may be 
completely asymptomatic It is thought that an average of 20 years elapses be- 
tw een renal hy'datid infestation and the development of clinical features Caly'ceal 
impingement may' lead to renal colic oi recurrent renal pain of lesser intensity' 
Once the cy st becomes open, a fairly large variety of distressing symptoms 
may' occui Renal infection will manifest itself with usual findings, renal colic, 
hematuria and dysuria are not infrequent Acute rapture of the cy st may simu- 
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late an acute process m the abdomen 7 The open type may piove fatal, if un¬ 
treated 

The diagnosis of hydatid cyst of the kidney is rarely made in the United 
States/ primarily because of a Ion index of suspicion The possibility of hydatid 
disease should be considered in the presence of a calcified kidney mass Bauer, 9 
writing on renal calcifications, includes tuberculosis, gummatous masses, in¬ 
farcts, coagulated blood collections, tumors, cysts, and Echinococcus disease m 
the differential diagnosis In renal infarction, however, calcification is most un¬ 
usual 10 The calyceal distortions on pyelogiams are in themselves not specific 
In open cysts, the ‘wine-glass’ sign or the defects in the dye-filled cavity may 
suggest the diagnosis A previous history of hydatid disease will naturally 
heighten the suspicion from the roentgen findings The identification of hydatid 
elements m the urme, of course, w ill estabhsh the diagnosis 7 11 15 Significant 
eosmophiha will be found in only 25 per cent of patients infected w ith Echino¬ 
coccus Immunologic responses of the host may be utilized diagnostically These 
include the precipitm (Casoni reaction), complement fixation (Weinberg), and 
the skm tests, using fresh cyst fluid The latter have been reported positive in 
the majority of proven cases 18 Immunologic reactions may be completely absent 
where the cysts are of long-standing inactivity or completely burned out 


PROGNOSIS AND TREATMENT 

The closed cy st, becoming burned out and mactii e, remains unchanged and 
asv mptomatic indefinite!! Calcification usually occurs, and the accidental find¬ 
ing of a calcified hydatid cyst of the kidney would appear to necessitate no 
treatment Generally, surgical excision is performed, and diagnosis of hydatid 
made by the pathologist Medical diagnosis of a closed renal hydatid cyst is 
rarely made without surgery 

If large enough, the cyst may compress and block calyces, and cause cah- 
ectasis and mfection Xephrectomy is the sole curative measure Open cysts 
commonly will terminate fatally if nephrectomy is not performed 

Some authors have attempted x-ray therapy for cyst due to the Ecluno- 
coccus 14 16 Fairly large doses (up to 1200 roentgens of 200 KVP per portal) 
appear to destroy the fertility of the eggs, inhibiting or arresting activity of the 
cist This effect is most fa\orable m early lesions 16 


CASE REPORT 

s D , a 78-iear-old man, was adnutted to the medical service at Kensington 
Hospital because of pnm m the left lumbar area The pain had suddenly started 

( 0 *kj ucr H Renal calcifications Deutscb Ztschr f Chir , 254 1-10 1940 
1040-1051, 1055 ° '"' d ' arro " M W Artenai infarction o’f kidnei Ann Int Med 42 

207 " l I oS , ' Chmer ’ H L Ecl,,nococcu '’ dvease of kidnei Surg , Gcnec it Obst , 36 196- 

104 s Mmr J B G H ' hatul c\ -4 of kidnei Austral it Xeu Zealand J Surg , 17 305-306, 

» "orrance'V ; 1 (VT?, feo " th Mcd J • 38 5S4-5S9, 1945 

tfcS cw. M Inn to..,,! 

16 230-245 1046 L R ,d, '' , ' on tl «* r “P' of I-ch,nococcus ah eolnns of In er Radio! Clin, 
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ti\o days befoie admission, and subsided after a fen horns It recurred seierely 
the day of admission 

The patient had no history of previous significant illness Bom m England, he 
had migrated to this countiy at age 33, and had been steadily employed as a 
veavei m a carpet factor until the initial attack oi pain As fai back as he 
could remember, one dog 01 another had been a constant household pet 

The patient w as veil noui ished He complained bittei lj of pain m the left side 
of the abdomen and flank Definite tenderness w as elicited ovei the left flank, 
but the rest of the physical examination uncovered no other significant abnor¬ 
malities No elevation of blood pressure was found The blood studies were all 
wnthin normal limits, no eosinophilic cells were noted on the smeai (Blood urea 
mtiogen 14, hemoglobin 12 5, white blood cells 8,000 ) A tentative diagnosis of 
renal cohc and calculus was made The urine, how evei, contained no red blood 
cells, although numeious pus cells w'ere found 

Excretory urogiaphy revealed a normal light unnary tiact, the left kidney 
was enlarged and excieted no dye Mottled calcifications w r ere seen m the left 
kidney area, a lateral view' (fig 1) revealed a crescentic, hneai calcification 
involving practically the entire anterior boidei of the kidney, which was consider¬ 
ably expanded anteriorly The left retiograde pyelogiam levealed marked hy¬ 
dronephrosis The calyces weie severely dilated, blunted, and a ciesentic depres¬ 
sion was noted on one upper calyx (fig 2) The uietei was modelately dilated 
with irregularities in the upper half Although no tubercle bacilli could be iso¬ 
lated from the unne, a tentative diagnosis of lenal tuberculosis was made All 
urine cultures weie lepeatedly negative Chest roentgenograms weie negative 



1 Curvilinear calcified shell, anterior to usual forward border of kidney, is well 
demoLtratedTnb on lateral view B, anteroposterior films contained too much gas (o 
fnint ttW/HpH pfilrifinntions 
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Fig 3 A, intact kidney, note enlargement B, cystic cavity, note paper thin wall at 
numerous points C, gelatinous mucoid material of mother cyst admixed with daughter 

CJSt“ 


At surgery, a calcified shell was found around the kidney, anterior]} Many 
adhesions had to be freed and the kidney was removed The renal pedicle was 
treated in the usual manner The pathological leport (Dr A I Rubenstonc) 
indicated an intact, globullary, enlarged kidney measuring 15 by r 9 by 9 cm , 
and weighing 750 gm The medial-anterior aspect contained an elliptical, yel¬ 
lowish-pink area 9 b\ 8 cm , calcareous plaques weie present on a roughened 
surface Section retealed a cystic cayity 11 cm in diameter, with a paper-thin 
wall m many areas V gelatinous mucoid material filled the cavity, admixed 
y\ith a number of globular cyst-hke structures Watery fluid filled these small 
c '*ds The renal poly is was displaced posteriorly and the renal paienclnma was 
compressed around the cyst (fig 3) Microscopic examination showed large ex¬ 
panses of w ell-presen ed renal parenchyma Focal collections of lx mphoey tes and 
co'inophils were associated with some parenchymal fibrosis, tubulai atrophy, 
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Fig 4 Characteristic histologic picture of echinococcosis, mth hooUets 

and occasional glomerulai scleiosis The wall of the large cvst was fibrotic and 
hyahnized The cj^st was multiloeular and contained the hooklets characteristic 
of Echinococcus (fig 4) 

The postopeiative course n as stomy, and a sevei e bout of ileitis threatened 
l ecovery Howevei, undei conservative management, the patient was discharged 
well on the tweidy-fifth postopeiatne daj r 

DISCUSSION 

The onset of sjoiiptoms at age 78 is most unusual Oui patient was mam r j-ears 
oldei than any of the leported cases m the American liteiatuie Though asymp¬ 
tomatic until a fen days before surgeiy, the renal lesion undoubtedly was of 
long standing, as evidenced by its size and complete anterior calcification (fig 1) 
The patient had hi ed m England until age 33 and ah\ ays had possessed house 
hold dogs The lenal hydatid probably had its ongm in one of the infested pets 
The abrupt clinical onset of lenal cohc, with no antecedent renal histoiy is a 
httle unusual, particularly since this n as a closed cj r st Hon ever, the pressure, 
stretching, and distortion of the pelvis and calyces (fig 2) could account for 
lenal pain No apparent function of this kidne 3 r nas demonstrated bj r mtraie- 
nous uiography The pictme produced by retiogiade pj-elogrnply nas non¬ 
specific, since no dj r e could entei the cyst cavitj' to demonstrate defects fi om 
daughter cj r sts The antenor location of tie lesion and the calcification aie, 
howeier, fairly tj r pical of lenal hydatid The diffuse pressure on the antenor 
renal parenchyma suggested mahgnant lesion, e\ en at surgery 

It is of interest that clinical^, loentgenologically, and suigically no other 
tissue hydatids weie uncovered The majont 3 of patients with renal hydatid 
show cys( s elsewhere 6 

Since echinococcosis nas not suspected, precipitin and complement-fL\ation 
tests nere not consideied No eosinoplnlia nas eien found The pieopeiatne 
diagnosis was renal tuberculosis Complete cuie nas obtained In surgery 

In retrospect, the following featmes of the case weie fair !3 characteristic foi 
diagnosis of renal Irjdatid 1) a long sojourn m England, and intimate associa¬ 
tion with dogs, 2 ) lenal cohc, 3 ) loentgen demonstration of a laige antenor lenal 
mass, with a calcified antenor nail, and with flattening, broadening, and chJata- 
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tion of pelves and calyces, 4) nonfunctioning kidney, revealed by intravenous 
urogram 

The less usual featuies included the advanced age of the patient at onset, 
complete symptom-free prior existence, and the absence of anj r other demon¬ 
strable hydatid lesions 


CONCLUSIONS 

A case of proven echinococcosis of the kidney is presented Fewer than 40 
cases have been reported in the United States 

The patient, with symptom onset at age 78, is the oldest in the American 
literature 

The cyst v as of the closed type, and as such, presented the characteristic 
roentgen features of a large anterior renal mass, with a calcified anterior margin, 
and with evidence of severe pressme effects on the renal pelvis and parenchyma 
Surgical ablation of the mvolved kidney provided a clinical cure 
The clinical, roentgen, and the pathologic features of echinococcosis of the 
kidney are renewed 
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BENIGN OSSIFIED LESION OF THE KIDNEY—REPORT OF A CASE 
RESEMBLING A HYDATID CYST 

HENRY G MISHALANY and DONALD R GILBERT 
From the Urological Service, Memorial Hospital, Charleston, IF Va 

The occurrence of bone formation m benign lesions of the kidney is rare Most 
textbooks of pathology contain no specific reference to this condition It is ivell 
known however that heterotopic bone formation may take place m any tissue 
containing long-standing deposits of calcium Dead 01 damaged tissue, chronic 
inflammation and hemorihage “so large or so situated that they cannot be ab¬ 
sorbed” invite the deposition of calcium salts in locahzed areas (Goldstein and 
Abe£house) This pathologic calcification is an independent local process, dis¬ 
tinct from the diffuse calcium deposition m one or several organs resulting from 
a systemic physiologic inbalance in calcium and phosphorus metabolism (Moore) 
The process of heterotopic bone foimation in such tissues has been the subject 
of debate Fiom the many theories advanced the most plausible seems to be the 
one of Lenche and Pohcard These investigators pointed out that fibroblasts 
revert to osteoblasts under certain conditions and thus form true bone Huggins 
piesented experimental evidence in animals to support tins theory 

True bone formation in malignant lesions of the kidney is not common and 
has been adequately repoited elsewhere (Austin, Goldstein and Abeshouse) Al¬ 
though calcium deposition m mahgnant lenal lesions is fiequent (aiound 15 per 
cent), the relatively rapid course of events m the majority of cases precludes 
ossification 


BENIGN OSTEOMAS 

Marion reviewed the benign osteomas of the kidney and reported one case, he 
referred to four others He stated that renal osteomas “present themselves as a 
round tumor making a bulging under the capsule of the kidney from which they 
arise and are composed of osseous tissue ” Kretschner presented a case, and re¬ 
view ed the possible methods of origin of pararenal osteomas quoting the criteria 
and theories of Virchow, Ewing, Wooley and Malloiy 

TRAUMA 

A benign bony tumoi may lesult from organization of blood and urine occa¬ 
sioned by trauma to the renal area This has been referred to b\ r Colston 

VASCULAR LESIONS 

Ossified endotheliomas of the kidney have been reported Ponzio presented a 
case where the osseous formation disclosed the characteristic s-tructure of a i ein 
with preservation of all the layers of the wall 

The hteiature abounds with evidence of bone production following the experi¬ 
mental ligation of the renal \ asculai pedicle (Saeerdotti and Frattin) Schmorl 
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reported an unusual case where the complete mterference with the blood supply 
of the kidney caused bone formation beneath the mucosa of the renal pelvis 

TYT T.unT 1 TTON AND INFECTION 

Bone formation max result from organization of an mfiammaton process m and 
around the kidney Hi dronephrosis, pi onephrosis, abcesses, acute and chrome 
nephritis are all known to be associated oftentimes with calcium deposition 
Man} such kidnei s were reported to show true bone formation (Goldstein and 
Abeshouse) 

While pathologic ossification m other organs of the body due to tuberculosis 
has been noted we were able to find only one reference b\ Phennster to bone for¬ 
mation in the kidnei occasioned bi tuberculosis 

RENAL CALCULI AND BONT PELVIS 

Osseous metaplasia of the peine epithehum associated with renal calculi has 
been reported bi mam authors, Phemister in 1923 being the first to call atten¬ 
tion to this association 

CTSTS 

Sei eral instances of bone formation hai e been described in cases of dermoid 
cists and soktan cists of the kidney, the latter mostly being autopsy findings 
Approvimateli one-fourth of the hi datid ecchmococal ci sts of the kidnei con- 
tarn sufficient calcium in the cist wall to be demonstrated roentgenologicalli 
(Rai and Rolleston) Renal hi datid disease is uncommon in the Hinted States 
Berger in 1954 reported the tlurti -sei enth case in the literature Tew authors 
refer to bone formation in hi datid cists and none haie been reported in this 
countn Dickinson stated that mam preparations m English museums showing 
formation of bom hardnesses within the kidnei appear to be deni ed from trans¬ 
formation of hi datids Bemardi from Argentina has the onli reported case m the 
recent literature of a calcified and ossified hi datid ci st of the kidnei His case 
was known to hai e had the tumor for the past 30 years The mtrademial Cas- 
som test nas negative (no reference to the Weinberg complement fixation was 
made) The cist nas as big as “a human head” and had an outer bom coi enng 
of 2-4 mm in thickness It contained a dark i ellon, odorless fluid with some 
daughter ci sts 

CX.SE REPORT 

M M , Xo 33690 A 27-iear-old white woman was admitted to Memoml 
Ho-pital on March 16, 1956 with the chief complaint of pam m the nght upper 
abdomen of 2 i ears’ duration The pain was cramping in nature, intermittent in 
character and lntemiti and lasted from a fen minutes to sei eral dais On occa¬ 
sion there na* associated nausea and lomiting Sedations and recumbenci nere 
neee—nn to relieve the pam The patient gaie no lust on of food intolerance, 
change of bowel habit*, or blood m the stool* There na* no nocturia di*una, 
hematuria mere i-ed frequenci of unnation or radiation of pain simulating renal 
due ec There hi* been no lo** of weight or strength The patient hi ed on a farm 
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BENIGN OSSIFIED LESION OF THE KIDNEY—REPORT OF A CASE 
RESEMBLING A HYDATID CYST 

HENRY G 1MISHALANY and DONALD R GILBERT 
From the Urological Service, Memorial Hospital, Charleston, W Va 

The occuirence of bone formation in benign lesions of the kidney is rare Most 
textbooks of pathology contain no specific reference to this condition It is well 
known however that heterotopic bone formation may take place in any tissue 
containing long-standing deposits of calcium Dead or damaged tissue, chronic 
in fl a mm ation and hemorrhage “so large 01 so situated that they cannot be ab¬ 
sorbed” invite the deposition of calcium salts in localized areas (Goldstein and 
Abefhouse) This pathologic calcification is an independent local process, dis¬ 
tinct from the diffuse calcium deposition in one or several organs resulting from 
a systemic physiologic inbalance in calcium and phosphorus metabolism (Moore) 
The process of heterotopic bone formation in such tissues has been the subject 
of debate Fi om the many theories advanced the most plausible seems to be the 
one of Lenche and Pohcard These investigators pointed out that fibroblasts 
revert to osteoblasts under certain conditions and thus form true bone Huggins 
presented experimental evidence in animals to support tins theory 

True bone formation m malignant lesions of the kidney is not common and 
has been adequately reported elsew here (Austin, Goldstein and Abeshouse) Al¬ 
though calcium deposition m malignant renal lesions is frequent (around 15 per 
cent), the lelatively rapid course of events m the majority of cases precludes 
ossification 


BENIGN OSTEOMAS 

Manon reviewed the benign osteomas of the kidney and reported one case, he 
referred to four others He stated that renal osteomas “present themselves as a 
round tumor making a bulging under the capsule of the kidney from which the}’' 
arise and are composed of osseous tissue ” Kretschner presented a case, and re¬ 
viewed the possible methods of ongin of pararenal osteomas quoting the criteria 
and theories of Virchow, Ewing, Wooley and Mallory 

thatjma 

A benign bony tumor may result from organization of blood and urine occa¬ 
sioned by trauma to the renal area This has been referred to by Colston 

VASCULAR LESIONS 

Ossified endotheliomas of the kidney have been reported Ponzio presented a 
case where the osseous formation disclosed the characteristic structure of a \ein 
with preservation of all the layers of the wall 

The literature abounds with evidence of bone production following the experi¬ 
mental ligation of the renal vascular pedicle (Sacerdotti and Trattin) Schmorl 

Accepted for publication Apnl 4, 1057 
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reported an unusual ease where the complete interference with the blood supplv 
of the kidney caused bone formation beneath the mucosa of the renal pelvis 

INFLAMMATION AND INFECTION 

Bone formation mav result from organization of an mfkmmatorv process in and 
around the kidnev Hi dronephrosis pvonephrosis abcesses acute and chrome 
nephritis are all known to be associated ottentunes with calcium deposition 
Manx such kidnev s were reported to show true bone formation (Goldstem and 
-Vbeshouse) 

While pathologic ossification m other organs of the bodv due to tuberculosis 
hng been noted we were able to find only one reference bv Phemister to bone for¬ 
mation m the kidnev occasioned bv tuberculosis 

REXiL CALCULI AND BONT PELVIS 

Osseous metaplasia of the pelvic epithelium associated with renal calculi has 
been reported bv many authors Phemister in 1923 being the first to call atten¬ 
tion to this association 

CYSTS 

Several instances of bone formation have been described in cases of dermoid 
cist- and sohtarv evsts of the kidnev the latter mostlv being autopsy findings 
Approxunatelv one-fourth of the hvdatid ecchmococal evsts of the kidnev con¬ 
tain sufficient calcium m the evst wall to be demonstrated roentgenologicallv 
(Rav and Rolleston) Renal hi datid disease is uncommon m the United States 
Berger in 1951 reported the thirtv-seventh case in the literature Few authors 
reler to bone formation m hi datid cists and none haie been reported m this 
countn Dickinson stated that nianv preparations in Enghsh museums shoving 
formation of bonv hardnesses within the kidnev appear to be dent ed from trans¬ 
formation of hi dands Bemardi from Argentina has the onlv reported ease m the 
recent literature of a calcified and ossified hi datid evst of the kidnev His case 
was known to hat e had the tumor for the past 30 i ears The mtrademial Cas- 
som test was negatn e (no reference to the Weinberg complement fixation was 
made) The ci st was as big as “a human head ’ and had an outer bonv covering 
ol 2-4 mm m thickness It contained a dark vellov, odorless fluid with some 
daughter evsts 

CASE P.EPOPT 

M M Xo 3-3090 A 27-i ear-old white woman wa- admitted to Memonal 
Hospital on March 16 1956 with the chief complaint of pam m the nght upper 
abdomen of 2 i ears duration The pain was cramping m nature intermittent m 
character and mtensitv and lasted from a few minutes to several davs On occa¬ 
sion there was associated nausea and vomiting Sedations and reeumbenev were 
nece-an to relieve the pain The patient gave no historv of food intolerance 
c lange oi hovel habit- or blood in the stools There was no nocturia dvmna 
, ma,un 2 frequence of unnation or radiation of pain simulating renal 

di- ire There ha- been no Io=- ot ve.gbt or strength The patient hv ed on a farm 
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in the mountains of West Vugima and came in contact with dogs but not sheep 
At no time had she traveled outside the continental United States but had w orhed 
as a domestic foi a shoit penod m Washington, D C One year previously she 
had a fall which injuied hei back and a similar back injury in a car accident 7 
years befoie admission Neither injury vas incapacitating but residual soreness 
was present for about two weeks No urological or gastrointestinal symptoms 
followed either mjuiy 

Physical examination levealed a thin young woman with no acute complaints 
The only abnormal physical findings were localized to the right upper abdominal 
quadrant where a hard, smooth, nontender mass could be palpated The mass 
was easily outhued, measured 6-7 cm in diameter and moved slightly downwards 
with inspiration It was distinct from the hvei and felt to be inmtimateprovimitj 
to the right kidney The left kidney felt normal 

Laboratoiy data Hemoglobin 13 8 gm , white blood cells 10,200 with 70 per 
cent neutrophils, 26 per cent lymphocytes, 3 per cent monocytes, and 1 per cent 
eosinophils The sedimentation rate was 11 mm m one hour The blood urea 
mtrogen vas 15 mg per cent The seiological test for syphilis was negative 
Urinalysis specific giant}' 1 010 with normal nucroscopic albumin and sugar 
determinations Bladder urine culture yielded a light growth of Staphylococcus 
albus 



concentrating function but flattening of lower calva of right h.dnw 


BENIGN OSSIFIED LESION OF THE KIDNEI 


333 


Cystoscopic exanunatiou disclosed a liormal bladder with no obstruction to 
the passage of catheters to the kidneys Functional renal studies were normal 
and the pelvic urines were bactenologically sterile 

X-ray examinations showed normal lung fields The senes of gastiomtestinal 
films were normal The plain film of the abdomen (fig 1, A ) re\ ealed a conglom¬ 
erate area of calcification in the lowei pole of the light hidne 3 r which measured 
6 Yo In 5}/2 cm Xo other calcifications were noted Ex c ret on urograms and 
retrograde py elograms confirmed the location of the calcified mass and demon¬ 
strated no functional change in either kidney’ (fig 1, B ) 

Right nephrectomy was accomplished March 20, 1956 through the lumbar 
approach There w as no e\ idence of perirenal inflammatory reaction or increased 
yasculanty The lesion imohed the lower half of the kid nor and was entirely 
within the renal capsule Its fhmness was that of bone Xephrectomy was 
elected and performed because of the indefinite nature of the lesion and the fact 
that partial nephrectomy would hay e left less than half the renal substance 

The patient’s postoperatn e course for six months has been unci entful 

Section of the kidney reyealed that the upper half was giossh noimal, but a 
bone saw was required to bisect the tumor (fig 2) An outei layei of bone meas¬ 
ured 5 mm in thickness with bony trabeculations enclosing sey eral cy stic spaces, 
some multiloculated ranging from cm to 2 cm in diameter (fig 3, A) Clear 
fluid y\as present in the cyst®, cultuie was negatne foi and-fast organisms No 
attempt was made to search for scolices or hydatid sand 

One month postoperatnely a Weinberg complement fixation test was per¬ 
formed and reported as negatne Xo te«t material yyas ayadablc to perform the 
Cassoni uitiadeimal test 

Pathological report ‘The gioss specimen comprises a kidney weighing 200 gm 
and measuring 13 by G 5 by 5 5 cm The capsule strips with lelatne ease oyer 
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Fig 3 rf,'cross section of cyst shows bony trabeculae surrounding small cysts S, micro¬ 
scopic section of bone noth bone marrow elements 

most of the renal surface axcept at the lowei pole wheie it is paitially adherent 
to a fissure between the leual substance and a spherical tumoi m^s measu.i g 
5 5 cm m gieatest dimension Tins tumor mass reveals an extremely hard con 
sistency resembling bone and displays a cystic stiucture on section The lena 
Sue per^e presents a uniform reddish-biovm appearance vhile the tumor at 

oi tne secuoneu j r c1inin The infeiioi major calyx is 

marcation m the urnm ohed tlnn* P^ ^ ccrtainty 

maihedly compiessed y e , i tem me actually incorpo- 

nhethei or not the renal substance and 4 5 cm / n lcngt h is 

rated within the tumor A segment * ureto app«lie observed ” ' 
attached The vail is shg 3 1,0 en (<T * e rena] tl%lie 1C i eals relatnely undis- 

places There are occasional foe. of ca.cific deposi- 
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tion in the inner cortex and outer medulla, chief!} m the vicinity of blood y essels 
The major mass described grosslj consists of a portion of tissue which is appar¬ 
ently mtraparenchymal with relation to the kidney per se This mass is composed 
of an outer wall of"dense fibrous tissue showing little inflammatory reaction, but 
occasional atrophic colloid filled renal tubules The major portion of the mass is 
composed of moderatelj, well formed osseous tissue and denseh packed he akmzed 
collagenous tissue The bone shows well formed trabeculae and numerous growths 
of bone marrow The marrow shows no abnormal cellular changes Xo positne 
evidence of parasitic tissue (e g Echmocococcus) is found There is no evidence 
of a basic underlying epithelial neoplasm There is likewise no evidence of 
cellular anaplasia ” 

Diagnosis “Heterotopic ossification, kidney While the exact etiology and 
pathogenesis of this lesion at the present time must remain obscure, the gross 
morphology suggests an underhung lesion such as an old echinococcosis infesta¬ 
tion or possibly a cortical adenoma subsequent^ calcified and ossified ” 

DISCUSSION' 

The pathological report of probable hj datid cj st of the kidney was the diag¬ 
nosis of Dr V E Martins and concurred m b} consultants at the Armed Forces 
Institute of Pathologj in Washington, D C The diagnosis was mainly based on 
the gross appearance of the c\ st, as the nucroscopic study was noncontnbutarj 
In the earlj stages of h} datid disease eosmophiha is commonlv present and the 
Weinberg complement fixation test positn e, especially if there is leakage from 
the cyst (Ra} and Rolleston) In the case presented, eosmophiha was absent 
and the Weinberg test negatn e The disease is so rare and sporadic m the Umted 
States that most public health laboratories unfortunately are unable to obtam 
fresh h} datid fluid to perform the more rehable Cassom test 

The possibility of the cy st presented being an organized, calcified and ossified 
hematoma folloyvmg trauma is considered unlike]} The nuld nature of the 
trauma reported as well as the gross structure of the c}st are inconsistent with 
this diagnosis It is recognized that this legion could be an ossified cortical 
adenoma 

suyruAin 

\ brief reyiew of the literature regarding benign bone growths of the kidne} 
has been presented 

V case ‘•hoyymg a solitary ossified cyst of the kidney resembling a In datid 
cclunocoeenl cy st has been presented and discussed 
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the effect of cortisone on experimental 

HYDRONEPHROSIS FOLLOWING URETERAL 
LIGATION* 

LTJCIEX B GUZEt ud PkITL B BEESOX 
From the Department of Uedicine, Yale University School of Medicine, Yew Haven, Conn 

The obsen ations reported here were made in the course of experiments nn oh - 
ing the effect of ureteral obstruction on susceptibility to infection in the kidney 
of the rat It was noted that treatment with cortisone altered considerabh the 
anatomic changes in the kidney following ureteral ligation 

METHODS 

A) immals Vihite, male, Sprague-Dawley strain rats weighing 150-250 gm 
were used Punna Chow cubes and water were ay ailable at all tmies 

B) Liqation of the ureter The animals were anesthetized with 10-12 mg pento¬ 
barbital sodium administered mtrapentoneally, supplemented as necessan 
After hair of the left flank area was remo\ed with electric clippers and operatn e 
site cleansed with 70 per cent ethy 1 alcohol, a 2 cm incision was made just below 
and parallel to the lower nb margin on the left A small segment of ureter, ap¬ 
proximately 2 cm from the ureteropelvic junction, was freed from surrounding 
tissues and ligated with silk thread The peritoneum was approximated -with 
interrupted silk sutures and the skin wound closed wath metal clips 

C) Cortisone administration The animals recened 6 25 mg of cortisone ace¬ 
tate suspended in saline (cortone acetate, Merck) per day, subcutaneously, in 
one mjection, beginning on the day of ureteral ligation Groups of these rats were 
sacrificed at 4 8 and 15 days and their kidneys studied Control groups of ani¬ 
mals were not gnen cortisone and were hgated and sacrificed at the same in- 
ten als 

D ) Rcmoial of I idneys for study The animals were anesthetized with mtra- 
pcntoneal pentobarbital sodium, and a midline incision made The right and left 
renal blood \essels were clamped simultaneously , then cut medial to the clamps, 
ureters were cut below the le\el of ligation, and kidneys remoied, photographed 
and weighed \ small cut was then made in the pelvis of the obstructed kidney, 
allowing fluid m the pelvis and upper segment of ureter to drain b\ graxity and 
the kidne\ weighed again The organs were placed in neutral formalin (10 per 
cent) and after fixation sections were stained with hematoxylin and eosm 


I1ESLLTS 


In spu, the obstructed kidneys in animals which recened cortisone appeared 
more nearly the same color as the unobstructed kidneys than yya« the case in 
the control group, in which a bluish discoloration is characteristic During the 
second week of complete ureteral obstruction yaning amounts of pennephne 
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r 

15 DAYS 

NO CORTISONE 

90 

CORTISONE 


Fxo 1 Pairs of rat kidneys 15 days after ureteral Jigation was performed on left Note 
difference m size between group receiving cortisone and controls 

edema develops, frequently accompanied by formation of adhesions between ob 
stiucted kidney and surioundmg stiuctures These perinephric changes were less 
maiked m groups treated with hormone Another finding was an increased 
amount of bleeding fiom pennephnc tissues in cortisone-treated animals at time 
of removal of kidneys This was raiely observed in controls 

In 7 rats examined 15 days after ligation, a marked diffeience was detected, 
in that obstructed kidneys of animals treated with cortisone appeared smallei 
than those of conti ol animals (fig 1) Weights of kidneys of this group of ani¬ 
mals, given in table 1, show that the latio of weight of hydroneplnotic kidney 
to normal kidney (A/C ratio) was 1 47 oi less m the cortisone-tieated group 
whereas it was 2 50 or greater in controls (p < 01) Animals lecemng cortisone 
accumulated less hydronephrotic fluid than controls Thus, if weight of intact 
obstructed kidney minus weight after fluid has been removed (A minus B) is 
used as an estimate of amount of hydronephrotic fluid present, then animals 
receiving cortisone had 0 21 gm or less of fluid -while controls had 1 56 gm or 
more (p < 01) As subsequent microscopic examination levealed, this is due to 
accumulation of hydionephrotic fluid within dilated lenal tubules as well as 
interstitial edema, both of these being less piomment in coitisone-treated ani¬ 
mals Changes m kidneys of animals sacrificed at 8 days -were similai to those 
noted at 15 days but -weie less marled No significant changes weie noted in 
lats studied at 4 days 

Rats sacuficed at 8 and 15 days demonstiate another finding, unobstructed 
kidneys in animals wInch leceived cortisone neighed less than similar kidneys in 
contiols This change was not apparent in animals studied at 4 days However, 
these differences were not statistically significant when analyzed in terms of 
body w'eiglit 

Microscopic examination revealed differences compatible with macroscopic 
findings At 15 days, obstructed kidneys in the control group had cystic dilata¬ 
tion of tubular systems, at times severe enough to prevent identification of 
particular tubulai segments (fig 2) Epithelial cells were flattened and in areas 
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Table 1 Comparative weights of kidneys in rats with and without cortisone treatment -_ 


Rat No 

3ays Ob¬ 
structed 

Cortisone 
mg /dav) 

Initial 

Body 

W eight 
(gm ) 

^ina.1 Bodv | 

Weight of Obstructed 
Ridne\ (gm ) 

R eight of 
Unob¬ 
structed 
Kidney 
(C) 

\) Minus 
(B) 

A/C Ratio 

Vieicbt r 
(gm ) 

Pelvis 

intact 

(\) 

Pehis 

drained 

(B) 

1 

4 

6 25 

_ 

— 

1 65 

1 30 

0 so 

0 35 

2 06 






1 95 

1 50 

1 10 

0 45 

1 7/ 




1 


1 IS 

1 00 

0 ss 

0 IS 

1 34 

4 





1 25 

1 05 

0 so 

0 20 

1 56 



o 



2 14 

1 72 

0 9S 

0 42 

2 IS 






1 30* 

1 20 

1 07 

0 10 

1 21 






2 25 

1 S2 

1 04 

0 43 

2 16 

4 





1 72 

1 30 

0 S5 

0 42 

2 02 

1 

S 

6 25 

15S OT 

155 5 

2 61 

1 71 

1 11 

0 90 

2 35 

9 



171 0 

161 0 

1 90 

1 33 

0 92 

0 57 

2 07 

3 



159 0 

152 0 

1 30 

114 

0 S6 

0 16 

1 51 

4 


1 

| 140 0 

— 

1 19 

1 06 

0 SI 

0 13 

1 47 

5 



j 16S 0 

162 0 

2 25 

1 63 

1 20 

0 62 

1 SS 

i 



193 at 

199 0 

2 S9 

1 96 

1 05 

0 93 

2 75 

2 



175 5 

191 5 

2 75 

1 75 

1 06 

1 00 

2 59 

3 



1S5 5 

196 0 

3 00 

2 03 

1 01 

0 97 

2 9S 

4 



21G 5 

226 0 

— 

1 47 

1 13 

— 

— 

1 

15 

G 25 

245 0 

ISO 0 

1 04 

0 S9 

0 90 

0 15 

1 16 

2 



23S 0 

177 0 

1 10 

1 06 

1 01 

0 04 

1 09 

3 



247 0 

173 0 

1 56 

1 35 

1 06 

0 21 

1 47 

1 


0 

j 243 0 

291 0 

5 071 

2 01 

1 6S 

3 06 

3 01 

2 



1 230 0 

271 0 

3 47 

1 SI 

1 39 

1 66 

2 50 

3 

1 


, 234 5 

260 0 

3 66 

1 S7 

1 46 

j 1 79 

2 51 

4 

1 

1 

1 

257 0 

, 221 0 

j 3 19 

| 1 63 

i 

| 1 02 

1 56 

3 12 


* Xo cadence of ureteral obstruction found at autopsa This is believed to be due ton 
technical error in ligation 

t These weights arc not initial weights but were obtained 4 dnvs after ureteral ligation 
t Vbsce-s in renal cortex 


had undergone degenerntiae changes Between dilated tubules were islands of 
comprc'=ed segments and occasional areas where tubular structure was being 
replaced b\ fibrous tissue The papillae of these animals showed atropha of 
tubular elements associated with minimal polymorphonuclear and round cell 
infiltration Rat Xo 1 in this group had a large acute abscess at the corticomed- 
ullart junction In 2 of i cortisone treated animals at 15 daas, minimal tubular 
changes and intact papillae were noted (fig 1) Rat Xo 1 had more marked 
changes in all tubules (but not of the degree seen in control animal*!, and a era 
earh papillara necro-is 

Bee ui-e renal aes-^K w C re cl imped pnor to remoanng the kidnet, ea aluation 
of the degree of aascular chlitation md congestion m these sections i* difficult 
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Fig 2 A, kidnet 15 da}s after ureteral ligation No cortisone X8 B, same ash Note 
marked dilatation of tubules X92 



Fig 3 l,kidne} 15 dac i after ureteral ligation Cortisone 6 25 mg perda\ X8 B, same 
as A Note minimal tubular change^ X92 

This pioceduie itself tended to cause apparent congestion of vessels which might 
be confused tilth possible hormonal effects No attempt is being made, therefore, 
to interpret vascular changes noted microscopical!} in these sections 


DISCUSSION 

The pathologic changes following acute ligation of the uietei hate been de¬ 
scribed 1 - Although the rate at which these changes detclop tnnes somewhat 
1 Hinman F H\ dronephroMS I The structural clinrige<; Surgcrt, 17 MO 10-15 

Stronc K C Pla«tic studies m abnormal renal architecture pnrencln mnl alteration 

in experiment ll ht dronephro=w \reh Path 29 77 1910 
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in different animal species, the pattern of ei ents is similar There is accumulation 
of fluid m the distended pelvis proximal to the ligature followed bv a rapid 
dilatation of renal tubular network As these changes progress 01 er a period of 
weeks, the kidnei is com erted to a bag of fluid surrounded bi a thin shell of 
fibrous tissue containing atrophic remnants of nephrons PapiUan necrosis and 
atropln, particularli m animals with monopyramidal kidnei s, is seen early m 
this sequence of change' 1 Despite obstruction to the flow of umie, the kidney 
contmues to function for a considerable period of time as is seen from increasing 
amounts of fluid prerent m the pelvis and changing composition of this fluid in 
regard to electrolytes, urea, etc 5 The exact mechanisms m\ olved m these changes 
are not apparent It is known, howei er, that increasing intrarenal pressure by 
renal i em occlusion will increase the rate of their dec elopment 1 

The renal weight changes seen in these experiments are similar to those re¬ 
ported bi Eranko and Xiemi, 4 who, in studying alterations in renal phosphatase 
actmti in rats with hi dronephrosis, noted a weight ratio of obstructed to unob¬ 
structed kidnei of 2 0 or greater m animals examined 12 to 16 dai s after ureteral 
hgation These authors described a progressne weight mcrease m contralateral 
unobstructed kidnei s as the mten al between ureteral hgation and sacrifice was 
prolonged, which was presumed to be due to compensator! hypertrophi 

The first obsenation that hormones could 1 protect” the hidronephrotic lad- 
nei was made hi Selie and Friedman 1 m 1941 Thei demonstrated that female 
mice gnen testosterone daih had delai m renal atrophi seen after ureteral hga¬ 
tion These authors noted that macroscopicalli the hi dronephrotic kidne 3 s in 
animals recen mg testosterone “looked better” and were more reddish m color ” 
This was confirmed in rats by Weinstein, and others® who also commented upon 
the increased ' asculnnti of hi dronephrotic kidnei s m animals w hich recen ed 
testosterone In 1950, Homburger, and others" noted a similar protectne effect 
of i anous androgemc compounds m female nnce with ureteral hgation 

Although these substances hai e been shown to mhibit and prei ent the changes 
which occur after ureteral obstruction, the mechanism of tins is not known In 
this regard, it is mterestmg that both Selie and ITiedman, and Weuistem, and 
others haie commented upon lascular changes seen m androgen treated ani¬ 
mals Glomerular hvperenua ha^ been described m rats receiving cortisone 5 9 and 
since effectn e filtration pressure witliui the glomerulus is in part determined bi 


’ Hinraan, F H\dronephro«is II The functional change- Surgen 17 S36, 1945 
Eranko O and Xiemi O Hi-tochemieaili demon-trable pbo~pbata=e- in the kidnei 
ot In dronephrotic rat- 4cta Patti Microbiol S-and 35 357 1954 

Sche H and Friedman ** M Tlie beneficial action of te-to-terone in eipcnmental 
ren d atropln cau-cd In ligature of the ureter Endocrinol 29 SO 1041 

Wcin tcin B 11 Ujmc W II Su-tcndal G F and Collin- C G EfTect of tc»to«- 
tcrone propionate ind dietln 1-tiltie-trol on the kidnei after ligation of the ureter Erol A. 
v-uian Krv 47 2M 

.«™« b,,Wfr ^ , X and Pc-jardin- H Renotropic effect- of -orae antrogens 

pi jn 50 I>C m< ’ nt ‘ l h ' drnnt ‘P hr o-i‘= and '‘Pon the cliton- in the mou-c Endocnnologa%7 

cular 7enal*rdWt 'ir JT ncdmjn ^ F and X ik i-hima, M tctionofcorti-oneoncirdioia- 
VLk if r ° f ^-oxicortico-terone acetate \m J Ptn-iol 163 310 1050 

. 1 , lntcri <-tion- lietueen tlie adrcnocorticotropluc hormone t ACTH i and dm 

,i.* 
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aitenal blood piessure, effeient and afferent arteriolar lesistances, and renal 
venous pressure 10 it is possible that hormonal effects on renal vasculature alter 
this filtration and thus tend to decrease the rate of hydronephrotic changes 
The deleterious effect of hydronephi osis on integrity of lenal vessels has been 
noted 11 This vasculai damage, plus inci eased mtrapelvic fluid pressuie would 
tend to cause extravasation of fluid into interstitial tissues In vivo studies have 
showm that coitisone increases general vasculai tone, and suppresses nonspecific 
inflammatory changes of vasculai dilatation, particularly of artenoles, and less 
ens damage to vasculai endothelium as measuied by extravasation of fluid and 
cells 12 13 This effect of cortisone was seen m the present study by diminished 
accumulation of interstitial edema in ammals leceivmg cortisone 

It has been reported that a deci eased food and watei intake, accompanied by 
V'eight loss, prevented lenal hypertrophy associated with nephrectomy M Weight 
loss was rapidly produced m the piesent experiments by the laige dose of corti¬ 
sone employed, howevei, it should be noted that “protective” effects of the 
hormone descubed in these experiments w f ere not entnely related to body w'eight 
changes 


SUMMARl 

Cortisone protected the kidney fiom the acute effects of uieteral ligation as 
evidenced by a smallei, more noimal appealing oigan, accumulation of less 
hydionephrotic fluid, and less tubular dilatation on micioscopic examination 
Although compensatory hypei trophy appeared greater in the unobsti ucted kid¬ 
neys of conti ol animals than those receiving cortisone, this difference w r as not 
statistically significant when these changes weie analyzed in terms of body 
weight 

10 Smith, H W The Kidney New York Oxford University Press. 1951 

11 Altschul, R and Fedor, S Vascular changes in hydronephrosis Am Heart J , 46 291, 
1963 

13 Zweifncli, B W , Shorr, E and Black, M M The influence of the adrenal cortex on 
behavior of terminal vascular bed Ann New York Acad Sci , 66 626, 1963 

13 Wyman, L C , Fulton, G P and Shulman, M H Direct observations on tho circula 
tion in the hamster cheek pouch in adrenal insufficionc} and experimental hypcrcorticnhsm 
Ann New York Acad Sci, 66 643, 1956 

“ Block, M A , Wakim, K G and Mann, F C Appraisal of certain factors influencing 
compensatory renal hypertrophj Am J Physiol , 172 60, 1953 
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PEEIPEOTC LYMPHATIC EEXAL CYSTS 


LAX M TH0MP30X 


From the Department of Urology, University of Texas Medical Branch, Galveston, Texas 


Cysts of the renal region are fairlv frequent in occurrence, relatively obscure as 
to etiology, and often difficult with regard to classification Perhaps the simplest 
grouping is that encompassed by the terms ' renal, pararenal, and perineph¬ 
ric ” Renal c\ sts, such as the sohtan, multiple, and pol\ cvstic tvpes, are m 
need of no categorical summation The terms “pararenal and pennephne, 
howei er, are at times confused Pararenal evsts are best described as being di- 
\ orced from the renal parenchvma and capsule, > et closeli associated with the 
ludne\ and its m\estments in the renal fossa Pennephne cists, in contradis¬ 
tinction, he either within the capsule of the kidney or so closelv associated with 
the capsule that a differentiation cannot be made 

Three types of pennephne cists occur 1) between the two lavers of the 
capsule, 2) between the capsule and the parenchvma, and 3) as an ostensibly 
separate entitv stihzed as penpelmc lvmphatic cist formation 

Henthome, 1 in his renew of renal cists, credits Rivolta as bemg the first to 
lenture the opinion that cists exclusneli confined to the renal hilar region 
were in mam instances actuallv a residuum of lymphatic ectasia Henthome 
concluded from his studi of this tvpe of evst that in new of their location, 
because of their relatne mseparabiliti from the renal pelns, and from their 
tendenci to insinuate deepli into the sinus renalis and course along major blood 
lessels in a fashion suggestn e of lvmphatic trunks, such cistic structures were 
quite possibh lymphatic in origin A renew of all the collected cases reteals 
that no communication between such cists and the renal pelns has eter been 
demonstrated 

The matter of etiological deni ation has been reiterated bi most workers to 
reiolie about an lnflamniatorv, obstructne hvpothesis These cists haie oc¬ 
curred predonunantli in persons past the fifth decade Associated parenchvnial 
scamng and cortical cist formation in addition to a clinical histort of infection 
or calculus disease, haie been obtamed in most instances That some workers 
haie found the parenchvnial lvmphatics conconutantli dilated has seemed to 
add credence to a lvmphatic ectatic etiologi More recentli Carr and Goodwin 3 
Imc broached the question as to the role of the lvmphatics as a collateral drain¬ 
age system m the presence of infection and obstruction more distalh m the 
unnan tract Their statement that lvmphatic ectasia at the lulus can reach a 
stage of clinical importance spices conjecture regarding the mechanism of de- 
telopnient of this peculiar tvpe of hilar renal c\st 

Retenth three patient* presenting urographic and anatomic evidence of 
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penpelvic cyst foimation corresponding grossly to the description of pennephne 
lymphatic cysts, wei e seen at the University Hospital An evaluation of the 
chmcopathologic findings m these persons seemed warranted to ascertain whether 
or not any demonstiable relationship to primary lymphatic ectasia could be 
adduced 

CASE REPORTS 

W D 9130-M A 70-year-old Negro man was admitted to the University 
Hospital foi treatment of advanced prostatism The urologic evaluation revealed 
the piesence of a very large vesical calculus and a relatively small, obstructive, 
bemgn adenomatous hyperplasia Excretory urograms demonstrated a mal 
rotation of the left kidney and a crescentic deformity of the right renal pelvis, 
suggestive of a space-occupying lesion m the hilar region of the right kidney 
(fig 1, A and B) Since the man’s urgent symptoms were related to the 
obstruction at the vesical neck, the calculus and prostate were removed poor 
to further investigation of the upper urinary tracts Subsequent to retrograde 
studies, exploration of the flank was earned out and, upon reaching the kidney, 
the area of the renal pedicle was immediately cleansed and secuied between the 
fingers of an assistant Further exploiation revealed that the mass occupying 
the hilar legion was a penpelvic cyst and the parenchyma was othermse normal 
The cystic structure impinged upon the renal pelvis and insinuated deeply into 
the sinus renalis The cyst wall was markedly adherent to the pelvis and could 
not be separated The sac was opened and its mtenor was explored for a possible 
communication with the renal collecting system, none was found The cyst nas 
then excised, with the exception of that portion adherent to the pelvic wall 
(fig 1, C and D) 

Pathologic study’' of the tissue revealed that the sac was composed of fibrous 
connective tissue and that a few ectatic, endothehally hned vascular spaces, 
having the morphologic features of veins, v ere present These vascular spaces 
did not seem to be an integral part of the mass, but occurred in the adjacent 
connective tissue 

The second patient, a 74-yuar-oId white man (F ft 12295-M), was admitted 
to the University’ Hospital for investigation of progressive prostatism Ex¬ 
cretory uiography’ delineated a normal light kidney’, but no function vas ap¬ 
parent on the left A left retrograde urogram (fig 2, A ) demonstrated a rather 
marked crescentic deformity of the renal pelvis m the region of the hilus, sug¬ 
gestive of a space-occupy’ing lesion, and ostensibly the etiology’ of the diminished 
renal function Exploiation of the left flank vas earned out When the kidney 
was reached, the vasculai pedicle was immediately cleansed and secured between 
the fingers of an assistant Further exposure revealed that the mtenor of the 
kidney had been almost completely replaced by’ a cy’stic mass denved apparently 
from the hilus of the kidney Subsequent to evacuation of the cy’st fluid, the 
renal parenchymia vas found to be so attenuated that nephrectomy’ was deemed 
advisable (fig 2, B, C, D) 

The pathologist’s report stated that the renal pyTamids were not associated 
with the evst, but se\ eral smaller cysts lay adjacent to the larger one Micro- 



Fir 1 E\crcton urocram' -l, note a csical calculus B, right pelvic deformiti outlined 
C earh po-Uoperitn e film D, later postoperatu e film 


scopn. examination of the area surrounding the c; st re; ealed an extensu e chronic 
inflamniaton reaction m\olvmg the ureter and the renal pelvis, with an infiltrate 
predominant!; h mphoca tic In the peripheral portion of the renal cortex there 
nore mam scarred areas with haalimzed tubules, areas of fibrosis, and distor¬ 
tion of adjacent tubules In some areas, occasional dilated aenous and lymphatic 
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penpelvic cyst foimation corresponding giossly to the description of pennephnc 
lymphatic cysts, were seen at the University Hospital An evaluation of the 
chmcopathologic findings m these persons seemed warranted to ascertain whether 
or not any demonstrable lelationship to primary lymphatic ectasia could be 
adduced 


CASE REPORTS 

W D 9130-M A 70-year-old Negro man was admitted to the University 
Hospital for treatment of advanced prostatism The urologic evaluation revealed 
the presence of a very large vesical calculus and a relatively small, obstructive, 
benign adenomatous hyperplasia Excretory'' urograms demonstrated a mal 
rotation of the left kidney and a crescentic deformity of the nght renal pelvis, 
suggestive of a space-occupying lesion m the hilar region of the nght kidney 
(fig 1, A and B) Since the man’s urgent symptoms were related to the 
obstruction at the vesical neck, the calculus and prostate were removed prior 
to further investigation of the upper urinary tracts Subsequent to retrograde 
studies, exploration of the flank was earned out and, upon reaching the kidney, 
the area of the renal pedicle w as immediately cleansed and secured between the 
fingers of an assistant Furthei exploration revealed that the mass occupying 
the hilar region was a penpelvic cyst and the parenchyma was otherwise normal 
The cystic structure impinged upon the renal pelvis and insinuated deeply into 
the smus renahs The cyst wall was markedly adherent to the pelvis and could 
not be separated The sac was opened and its intenor was explored for a possible 
communication with the renal collecting system, none was found The cyst was 
then excised, noth the exception of that portion adherent to the pelvic wall 
(fig 1, C and D ) 

Pathologic study' of the tissue revealed that the sac was composed of fibrous 
connective tissue and that a few ectatic, endothelially lined vascular spaces, 
having the morphologic features of veins, were present These vascular spaces 
did not seem to be an integial part of the mass, but occurred m the adjacent 
connective tissue 

The second patient, a 74-year-old white man (F R 12295-M), was admitted 
to the University Hospital for investigation of progressive prostatism Ex 
cretoiy urography' delineated a normal nght kidney, but no function was ap 
parent on the left A left retrograde urogram (fig 2, A) demonstrated a rather 
marked crescentic deformity of the renal pelvis in the region of the hilus, sug 
gestive of a space-occupy'ing lesion, and ostensibly the etiology' of the diminished 
renal function Exploration of the left flank was earned out When the kidney 
was reached, the i ascular pedicle was immediately' cleansed and secured between 
the fingers of an assistant Further exposure revealed that the intenor of the 
kidney' had been almost completely replaced by' a cystic mass denved apparently 
from the hilus of the kidney' Subsequent to evacuation of the cyst fluid, the 
renal parenchyma w as found to be so attenuated that nephrectomy' was deemed 
advisable (fig 2, B, C, D ) 

The pathologist’s report stated that the renal pyramids w'ere not associated 
with the cyst, but several smaller cy'sts lay' adjacent to the larger one Micro 
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Fig 1 Excretorj tirojerams A, note vesical calculus B, nght peine deformity outlined 
C, earh postoperative film D, later postoperative film 

scopic examination of the area surrounding the cyst revealed an extensive chronic 
inflammatory reaction involving the ureter and the renal pelvis, with an infiltrate 
predominantly lymphocytic In the peripheral portion of the renal cortex there 
were many scarred areas, with hyalimzed tubules, areas of fibrosis, and distor¬ 
tion of ad} acent tubules In some areas, occasional dilated venous and lymphatic 





Fig 2 A, left retrograde pjelogram with pelvic deformity outlined B, view of hilar 
portion of kidney specimen C, view of pnrencr^'mnl distortion produced bj cjst D, kid 
nej bisected, sizo of cyst visualized 


channels were noted, but there did not seem to be any connection between these 
channels and the cyst wall The sac wall was composed of dense fibious tissue 
No communication could be discerned between the cyst and the lenal pelvis 
or any portion of the collecting system, and no definite derivation from mtra- 
renal or mtraparenchymal structures could be ascertained 

The third patient, a 48-year-old Negro woman (R Ii 12458-M), was seen in 
the outpatient clinics of the Unnersity Hospital foi e\aluation referable to 
many previous attacks of cystitis In the course of study, an excretory urogram 
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Fig 3 Excretory urograms 4, with right renal pehic deformity xasunlized B, postop 
eratne nppearance of right hidnei 


delineated a deformity m the hilar region of the nght kidney (fig 3, A) A smooth, 
crescentic deflection of the renal pelvis u as outlined, signifying the presence of 
a space-occupying mass at the hilum Retrograde urograms xx ere confirmatorj 
There had been no symptomatology referable to the upper unnarx tracts 
Gynecologic consultation rexealed xxhat ostensibly Mere the residua of chrome 
pelvic inflammatory disease Renal exploration Mas undertaken When the 
kidney Mas reached, the renal pedicle Mas immediately defined, cleansed, and 
controlled between the fingers of an assistant With further exposure, it could 
be seen that a cystic structure occupied the lulus of the kidney and delved 
deeply into the sinus renahs No inflammatory reaction Mas apparent in the 
surrounding tissues It was noted that the cystic structure Mas markedly ad¬ 
herent to the renal pelvis and, m an attempt to dissect it from the pelvis, a 
tear was made through the greatly attenuated pelvic u all The portion of the 
pelvis m contact Math the cyst was most friable and, in removing the cyst sac, 
a rather large segment of the pelvic wall Mas lost Since it Mas not feasible to 
reunite the upper and lower margins of the pelvis, m new of the distortion which 
would have been produced, a portion of the renal capsule was dissected from the 
parenchyma and turned down o\ er the defect and sutured to the peine margin 
A small nephrostomy tube Mas utihzed to minimize seepage The patient’s 
postoperatix e course was smooth and, following the removal of the nephrostomy, 
she continued to do well 

Pathologic exanunation of the excised tissues rexealed that the Mall of the 
cjst was composed of dense fibrous tissue and that the portion of the renal 
pelvis, which was adherent to the cx st wall, demonstrated a chrome inflammatory 
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reaction with an infiltrate predominantly lymphocytic Agam, a few ectatic, 
endothehally hned vasculai spaces weie noted m sections of the cyst and pelvis, 
these had the morphologic features of veins Followup urogiams (fig 3, B ) 
revealed that the kidne 3 r functioned well, but that there remained some dilatation 
of the calyceal sy^stem, however, the patient has remained asymptomatic 

mscussiON 

In a leview of these thiee cases fiom an etiological point of new, no definite 
evidence can be derived from the pathologist’s examination to remforce a con 
tention that lymphatic ectasia had been productive of cyst formation The 
pathologist who evaluated the material postulated that the presence of an oc¬ 
casional dilated lymphatic space can haidly piove 01 disprove that such a cyst 
arose fiom the lymphatic channels It seemed to him a more likely deduction 
that the changes visualized in the lymph channels were, m all probability, 
secondaiy to the presence of the cyst lather than as a primary pathologic change 
fiom which a cyst aiose 

Howevei, the gross anatomic findings m each of these cases certainly adhere 
to the accepted description of penpelvic lymphatic cysts which places the loca¬ 
tion of the cystic structuie at the hilus with insinuations deep into the sinus 
renalis Agam, the adherence of the cyst wall to the pelvis is a feature which 
has been described as cliaiactenstic Lymphangiectasia, which has been reported 
as ostensibly 7 associated with penpelvic ljunphatic cysts, was searched for m 
the other common locations of the body and m these thiee patients could not 
be found Reputedly, it exists in 25 per cent of cases 

From a perusal of the history m each of these cases, it is noted that the in¬ 
fection and obstruction postulated as etiological by most of the other w orkers 
are cleaily fulfilled m these thiee instances Yet it appears that, if an inflammatory 
hypothesis foi the dm elopment of such a lymphatic ectasia were reasonable, 
the collateial lymphatic channels of the capsule oidmanly would adequately 
compensate foi any such obstruction, and thus the theones of Scholl 4 that such 
penpelvic cysts max 7 anse fiom remnants of the wolffian body liaxe begun to 
seem more tenable 

A maimei in which more conclusive findings could be denved legardmg the 
etiology of these cysts might be in the utilization of the technique of the per¬ 
cutaneous antegiade uiogram In the futuie, our diagnostic plans in these in¬ 
stances wall include needle tapping of the cyst with subsequent injection of a 
combination of one of the orographic media and India ink paitides We should 
thus be able to outline the exact extent of the cystic intrusion into the sinus 
renalis, to evaluate the absorption of the uiograpluc medium fiom the cyst, and 
subsequently at operation (by 7 examination of not only 7 the resected cyst, but 
also of contiguous penlulai structuies) ascertain whetliei lymphatic connections 
actually do exist In instances wheie nephrectomy max be indicated, the entire 
specimen wall be ax ailable for exmluation of possible communications and drainage 

systems 

4 Scholl, A J Penpelvic Jx mplintic cjsts of the kidnei J A M 4 136 4, 104S 
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It would seem that penpelvic cysts, if not a definite entity in lespect to 
etiology, be the genesis lymphatic or not with respect to the urographic changes 
which thev engender, should he considered as a group In reviewing the \-ray 
appearance of the recorded cases of such cysts, we find that the markedly repeti- 
ti\ e similarity of each, with respect to the peine deformity produced, is striking 
It could almost be promulgated that, in any instance of deformity of the renal 
pelns wherem a smooth, crescentic, medial displacement of the pelvis occurs, 
specifically in the hilar region, this finding should engender the diagnosis of 
penpelnc cy st 

It is, of course, redundant to mandate that exploration be undertaken in 
every instance Exploration is necessary for three reasons 1) extirpation of 
the pressure-producing cyst, removal of the obstruction, and the conservation 
of functioning renal tissue, 2) to investigate the possibility of parenchymal 
neoplasm, and 3) to rule out the occurrence of a neoplasm within such a cyst 
This has not been reported previously, but ostensibly it could occur Of utmost 
importance, howev er, is as careful a preoperativ e diagnosis as possible in order 
to make certain that an otherwise normal exst-beanng kidney is not subjected 
to peremptory nephrectomy At the time of surgery’, the immediate securing 
of the renal pedicle by digital compression or rubber shod clamp will allow a 
more complete and competent exposure of the kidney, m order to ascertain 
whether it is sah ageable, without the risk of tumor embolization, should such 
be present It is obvious in instances where the urograms suggest penpelnc 
cy st that careful cleansing and complete definition of the entire hilus are essential 
in order to prevent needless sacnficing of such kidneys by immediate pedicle 
ligation As was seen m one of these patients, penpelnc cy sts may so insmuate 
themseli es onto the sinus renahs that their cy stic nature may not be apparent 
until the last v estige of connectrv e tissue has been remov ed Additionally, often 
the sole satisfactory surgical adjunct to the preoperative functional evaluation 
of the kidney is the palpation of the parenchyma itself and this constitutes 
further inducement for cy st definition and excision pnor to arm al at a decision 
regarding the necessity for nephrectomy 

In most instances, resection of the exposed sac wall is sufficient to obviate 
the deleterious compressive eSects of the cyst and no reaccumulation of fluid 
should occur Should rents be made m the pelvis during the hilar-cleansing 
period or during cncumcision of excess tissue, the renal capsule m the lular 
region can be utilized to repair such defects as may have occurred 
In conclusion, it bears reiteration that the pyelographic appearance so charac¬ 
teristic of penpelvic cy sts should be more often construed as indicativ e of this 
rather definite cluneal lesion and that more care should be afforded them diag¬ 
nostically , as well as m then eventual disposition 

SUMMARY 

Renal, pararenal, and pennephne cyst formation has been differentiated 
the postulation that hilar penpelvic pennephne cysts are the results of 
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lymphatic ectasia is discussed, and the characteristic clinical features are de¬ 
scribed 

Material derived fiom three patients exhibiting urographic and anatomic 
qualifications foi consideiation as instances of perinephric lymphatic cyst is 
evaluated No conclusive evidence ascribing lymphatic ectasia as etiological 
could be ascertained 

A method for the further investigation of this type of cyst, via percutaneous 
injection, is advanced 

The necessity for more careful pieoperative and surgical investigation is 
urged m reference to conservation of salvageable renal tissue 

The need for greatei dissemination of the specificity of the uiographic ap- 
peaiance of penpelvic cyst formation is expounded 
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CHYLXJRIC SYNDROME (PYELOLYMPHATIC REFLUX?) 

ALFONSO de la PEfU, JOSE MANUEL TAMAMES and VICENTE CORTES 
From the Department of Urology, University of Madrid Faculty of Medicine, Madrid, Spain 

Chylurm is the name given to the mixture of chyle and urine, which takes a 
milky-white color because of presence of dispersed or emulsified fat coming from 
the renal or periureteral lymph vessels Therefoie, urine in this syndrome contains 
all the tymph elements, among which albumin, fat and fibnn are easy to detect 
Occasionally, urine passed is so thick that, if allowed to stand for a while, sepaia- 
tion of a superficial layer of caseous matter becomes apparent 

The origin of the lymphatic obstruction which causes this syndrome may be 
either parasitic or mechanical, it results in the establishment of a fistulous com¬ 
munication of the lymphatic \ essels which empty their contents into the urinary 
tract So far, it has not been possible to determine the exact place where tins 
communication occurs 

Chyluna may at first sight be mistaken for phosphatuna, mtense pyuna or 
lipuna Microscopic and chemical differentiation is usually easy to accomplish in 
such cases Physical end chemical tests added to examination of the urinaiy sedi¬ 
ment definitely' permit establishing a correct diagnosis Fatty drops as well as 
lack of fibnn are typical signs of lipuna, this syndrome occurs in patients suf¬ 
fering from diabetes or m those intoxicated with phosphorus Existence of pyuria 
is determined through microscopic examination Hyperdensity of the urine is an 
evident sign of chyluna 

Nonparasitic chyduna may appear in different processes—traumatic, abdom¬ 
inal or peh ic lesions—w hich result in the rupture of lymph vessels pei tainnig to 
the urinary tract or located nearby, tins may occur during pregnancy and laboi 
penods as well as in certain forms of neoplasia, tuberculosis, cysts or ganglions 
located in the renal hilum and in the ureter Magnus Levy and others have 
ascertained the presence of chyle in the unne of some diabetic patients, while 
Mohr has reported a case of chyluna m an 8-year-old child suffering from diph- 
thena Le Dantec has found sec eral cases of tuberculous peritonitis accompanied 
by chyluna, while Vogelius has reported one m which seveial diseases were 
associated Cases where different traumatisms coincide with chyluna are infre¬ 
quent So far, only three of such cases have been reported m medical literature 
those published by Hunt, Ciaury, and Lazams and Marks 

Pnor to Pecquet’s descnption of lymphatic circulation, different hypotheses 
had been set forth in an attempt to explain the cause of chyluna, but it was 
Morgagni who associated this affection with lymph circulation disorders In 
1809, Wucherer proved the existence of filanae m certain cases of chyluna 
Parasitic chyluna is due to an infection caused by a nematoid, chiefly the 
U ucherene bancrofti filana Although this disease is usually transmitted by a 
mosquito of the “culex” type, there are other species also capable of transmitting 
it The infectious process is quite comparable with that of malana, i e , the mos- 
Aceepted for publication November 1, 1956 
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quito sucks the blood from a person suffenng the disease, which blood contains 
fUaua embryos m eueulation These embiyos will have developed into larvae two 
or thiee weeks aftei they have been inoculated by the mosquito It is through the 
latter’s bite that the disease is transmitted Due to their short number, Alarm em 
bryos are not easily found m the patient’s blood until nine months after inocu 
lation Time of appearance of the first symptoms may range from one month to 
several years 

Tiansmission period begins with the presence of large numbers of microfilaria 
in the blood, development of the larvae in the mosquito is completed within a 
period of 14 to 21 days Located in the head or in the proboscis of the insect, it 
is from these places that they are inoculated, thus transmitting the disease 

In its eaily stage, human filariasis is generally characterized by lymphadenitis 
and lymphangitis—particularly in spermatic coids, lower limbs and scrotum- 
accompanied by fever and lethargy If repeatedly bitten by parasite-vector 
mosquitoes, the patient passes to the chronic stage in which chyluna or different 
phenomena (elephantiasis, etc ) may appear Occasionally, not until tv o or three 
yeais aftei inoculation are parasite embiyos found m the patient’s blood How 
ever, once their plesence has been determined, it can be checked as many times as 
necessary duiing the illness Not before 9 months fiom time of their penetration 
into the circulatoiy sj'-stem aie mierofilanae likely to be discovered in smear or 
in thick diop The best time for taking and examining the blood is between 10 00 
p m and 2 00 a m 

Prophylactic measuies are similar to those taken in the fight against malaria, 
wnth the diffeience that there are no curative or preventive treatments efficient 
enough for filariasis Tropical oi subtiopical countries are the most affected by 
this disease 

Interesting experiences on the subject have been published by Barnes, 
Kawaichi, Abeshouse, and Kutzmann Wood, Wakefield and Thompson, and A 
and E de la Pefia have also written particularly remarkable papers on pyelo 
lymphatic reflux as mechanism of chyluna 

Oui case cleaily evidences the radiographic injection of the thick renal 
lymphatics 

Wesson assumes that chyluna is due to obstruction of the thoracic duct as a 
result of inadequate collateral lymph-circulation as well as rupture of the intra- 
renal vessels Alike this author, w e have confirmed the phenomenon of the passage 
to the lymphatics on peiforming the first letrograde pyelography (fig 1) 

So far, the number of reliably confirmed cases of mterlymphatic-unnary 
communication thiough the renal parenchyma as a result of chyluna has been 
very short (less than 7) 

All this would appear to have nullified the hypothesis which tned to establish 
a relationship between the chyluric syndrome and the passage of lymph through 
the glomeruli At present, there is a w idespread belief that this syndrome is due 
to a fistulous lntiaparenchymatous communication resulting from the rupture 
of sw ollcu vessels (Marion, Ponfick, Stejskal, Port, Pope, Bloch, etc ) 

In 1863, Ackeimann associated chyluna with obstructne mechanic dirtuib- 
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Fig 1 Retrograde left pxelogram Reflux from the calxces toward the renal hilum can 
be observed 

ances of the lymphatics producing ecstasi as w ell as \ alvular insufficiencx of the 
system In filanasis, obstruction of the thoracic duct is caused by nematodes, 
eyen after these ha\ e disappeared obliteration might persist (INIanson) 

Hampton accepts the hypothesis which explains lymphatic ecstasy and pas¬ 
sage of lymph mto the urinarx s\ stem as due to the great fragility of unsound 
renal lymphatics In the course of an autopsx earned out on a person who had 
been suffering from chi luna, MacKenzie found the thoracic duct obstructed and 
thereby inferred that the passage of lymph into the unne was caused bx that 
mechanism 

To attnbute eh\ luna to other causes, in the case of patients who do not pre¬ 
sent hematozoanes m blood or in unne but who hai e been residing m tropical 
countnes, is a fact which mam authors haye refused to accept 

Renal chi luna may be either bilateral or unilateral (as m our case) It max 
appear and disappear spontaneous!!, or else be of an intermittent type In some 
cases, the presence of chyle increases while the person is standing, in others, this 
phenomenon onlx occurs in the recumbent position This is attnbuted to oblit¬ 
eration of the fistula coinciding with a determined position of the body Although 
the disease m itself is not serious and m some cases it disappears spontaneously, 
the patients usuallx die of weakness, anemia and cachexia 
There are cases m which the disease has been present for 19, 20 and ex en 55 
i ears, without am alteration m the patient’s general state of health 

Different treatments haxe been suggested, but the xanous medications era- 
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ployed, i e , sodium citrate, ammonium chloride, vitamins, fuadme, neostibosan, 
etc , have all proved to be of httle curative value 

A diet containing httle fat, washing of the pelvis with astringents, iodine com¬ 
pounds and silver nitrate are among the curative methods most stiongly recom¬ 
mended Some authors have suggested the radical treatment (nephrectomy) for 
unilateral piocesses However, this procedure is qmte refutable if we consider 
the general natuie of the process In 1945 Julio E Colon, of Puerto Rico, suc¬ 
ceeded in curing 2 patients by means of renal decapsulation, after having tned 
other general and local methods unsuccessfully Antibiotics and chemotherapic 
treatment aie advised m ordei to prevent associated infections Moreover, some 
authors agree m considerng this process as of septic nature and therefore anti¬ 
biotic therapy is indicated In 1947 Stevenson, Gonzalez and Hewitt introduced 
hetrazan as a specific tieatment and pioved its low toxicity and usefulness Its 
chemical composition is l-dyethyIcarbamyl-4-methylpiperazme 

CASE REPORT 

Mi S L E , about 50 years old, married, without any pathological anteced¬ 
ent, was sent to us by Di Gnaldi, of Gibraltar, for examination and treatment 
In December 1947, the patient had been passing milky-white urine for 6 months, 
without any other special symptom The patient gave no history of trauma He 
resided in Jamaica during the last World War General physical examination 
was negative Urine passed spontaneously during the examination was milky- 
yellow and turbid 

Urinalysis A large number of lymphocytes as well as some leukocytes were 
found in the sediment No casts, germs or microfilariae were found No Koch 
bacilli were found m the sediment, though a large number of white cells were 
discovered Other germs were absent Reseaich for microfilariae in blood also 
proved negative 

Blood Chemical analysis (urea, xanthoproteics, sugar, etc ) normal Negative 
sero-lues leactions Morphological analysis 4,200,000 red cells with 90 per cent 
hemoglobin The number of leukocytes w as practically normal Count Moderate 
leukopema, 3,600 Coagulation time and sedimentation rate normal Repeated 
tlnck-drop research for microfilariae No nucrofilana or embryo appeared to be 
present 

Plain radiograph of the urinary organs Rather large image of left kidney No 
opaque calculus was seen An intravenous uiogram, after having injected uro- 
selectan B in vein, revealed excellent elimination with good filling, normal aspect 
of calyces and pelvis A cystogmm showed no alteration whatsoever of the out¬ 
line 

Considering the negatne radiologic examination, a cystoscopy was performed 
with separation of urines and retrograde pj r eIograpby In the bladder, a slight 
inflammation of the trigone was obsened The right ureteral orifice was found 
to be normal and easy to visualize, with regular flowing of clear, transparent 
urine The left ureteral orifice was seen to eliminate typical chjlunc urine which 
blurred xisuahtv during the cjstoscopic examination and rendered cathetenza- 
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tion more difficult to perform on this side Fmalh, the latter w ns made possible 
bi means of constant irrigation 

Ureteral dvnamoseopi with mdigo carmine showed results on both sides 
Colored unne was obtained 4 minutes after the product had been injected 
mtrai enousli 

Once the exploration had been completed and the unne had been separated 
for anah sis retrograde pi elographi was obtained after gentle and slow injection 
of the contrast substance The pielographic image wa« found to be normal on 
the nght side On the left side (fig 1), a p\elolvmphatic reflux was obsened 
which would appear to indicate the existence of a communication between *ome 
renal lymphatics and the unnan tract, in the middle of the left renal paren¬ 
chyma, whereb\ the passage of lvmph and its incorporation to the unne coming 
from the kidne\ w ould be explained 

The progress hence made bi the patient was realh surprising, since onh 4S 
hours later (dunng w hich time the unne appeared somewhat turbid as a result 
of the blood contained in it) the enuetions had been rendered completeh trans¬ 
parent, a fact which had previoush been obsened b\ Wood 

Turther anahses showed complete absence of microfilanae, both m blood and 
m unnan sediment Blood used for these anah ses had been taken sometimes 
dunng the dai and sometimes dunng the night In the dai s following the clan- 
fieation of the unne, the count of leukocvtes in blood began to increase until 
the\ reached the normal figure 

With the patient’s consent a further retrograde pi elographi of the left side 
was accomplished for the purpose of checking the condition of the ladnei In 
>pite of our having increased the pressure on the contrast mjection this second 
time, no image whatsoeier of pi elolvmphatic reflux could be determined This 
cathetenzation was also used for washing the pelvis with a sih er nitrate solution, 
a procedure which several authors ha\ e found successful 

Fire dais later the patient was discharged, not without first recommending 
to him that he hai e his blood and unne penodicalli tested for microfilariae and, 
should chvluna happen to make its appearance agam, to haie left ureteral 
cathetenzation repeated as well as instillations of a 10 per cent, 20 per cent or 
25 per cent solution of sodium iodide through the ureteral catheter 
This patient, S i ears after his previous examination in our clinic, i oids deal 
unne dunng short intervals onlv, and at present time he is perfeetli healthr, in 
'Pite of the chrome chi le loss 
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THORACIC KIDNEY CASE REPORTS 

JOHN W BARLOON AND WILLARD E GOODWIN 

From the Department of Surgery (Division of Urology), University of California Medical 
Center and the Wadsworth General Hospital , Veterans Administration , Los Angeles 

AND 

VINCENT VERMOOTEN 

From the Division of Urology , University of Texas, Southwestern Medical School, 

Dallas, Texas 

Although various types of renal ectopia are fairly common, the finding of an 
intrathoracic kidney is decidedly unusual Robbins and Lich found ten such 
instances in the literature and added a case of their own In a review of 13,000 
autopsies Spillane and Prather discoveied only one intiathoracic kidney 


Since the thoiacic kidney may be mistaken foi a space-occupying lesion origi¬ 
nating abo\ e the diaphiagm, it is of clinical and diagnostic importance to the 
thoracic suigeon Our case 1 m w Inch the lenal nature of an unexplained thoracic 
mass was discovered only at suigery emphasizes the point 

CASF REPORTS 

Case 1 A 26-yeai-old soldiei was adnutted to the Brooke Army Hospital in 
July 1945, because of “a lound mass m the postenoi inferior portion of the 
right lung field” discoveied on loutine chest x-ray (fig 1,A) I he patient seemed 
well m e\cry lespect and the phjsical examination was not unusual A gastio- 
mtestmal series excluded diaphragmatic hernia The pieoperative diagnosis was 
“jntrapulmonaiv tumoi, most likeb multilocular cjst ” On August 21, 1945, a 
right thoracotomy was perfoimed thiough the bed of the seienth rib When the 
Read bt Dr Baboon at a meeting of the Los Angeles Urologic SocieL Januar\ S 1957 
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pleural cavity was entered, a mass was encountered inunediateh aboie the 
diaphragm extending medially to the region of the pulmonarj hgament, and 
partially coiered by the thinned out diaphragm After dniding the central 
tendon it became apparent that the tumor consisted of normal right adrenal and 
kidne\ The chest was closed 

Postoperatn e excretory urograms and retrograde pyelograms verified the 
diagnosis of mtrathoracic kidney, right (fig 1, B) 

Case 2 A 25-year-old Korean soldier was seen at the ROKA 1st Hospital 
m Ma\ 1954 complaining of shortness of breath on exertion A roentgenogram of 
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Since the thoiacic kidney may' be mistaken foi a space-occupy'ing lesion origi¬ 
nating abo\ e the diaphiagm, it is of clinical and diagnostic importance to the 
thoiacic surgeon Our case 1 m which the icnal nature of an unexplained thoracic 
mass was diseot eied only' at surgeiy r emphasizes the point 

CASF REPORTS 

Case 1 A 26-y'ear-old soldiei nas admitted to the Brooke Army Hospital in 
July' 1945, because of “a round mass m the posterior inferior poition of the 
right lung field” discovered on loutine chest x-ray' (fig 1, A) The patient seemed 
well m e\eiy lespect and the physical examination was not unusual A gastio- 
mtestmal senes excluded diaphragmatic henna The pieoperatne diagnosis was 
“mtrapulmonaiy' tumoi, most likely multilocular cy'st ” On August 21, 1945, a 
nglit thoracotomy was performed tlnough the bed of the set enth nb When the 
Read by Dr Barloon at a meeting of the Los Angele« Urologic Society Janimr\ S 1057 
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PRESSURE STUDIES IX THE HUMAN URETER AND REXAL PELA IS 


\\ILLIAM H R4TTNER, SIDXE4 FINK* \xn JOHN J MIRPHY 

From the Harmon Department of Surmcol Research School* of Vcdicine I nner*,to of 
Pcnn&iihania, the Department of Sitrocru, Dnrnonof hrolonu and the GaHrocnlcroloail 
Section (Kimev Thoma* Foundation) of the Medical Clinic of the Hospital of the L nncruly 
of Pennsylvania Philadelphia Pa 


The virologist is frequenth confronted with problems of In dronephrosis 
hr droureter, ureterov epical reflux and other d\ sfunctions of the renal peh is and 
ureter The purpose of this communication is to report the basal pressure fre- 
quenev and amplitude as well as duration of peristalsis m the renal pelvis and 
ureter Set eral methods hnv e been used in the studv of the motor phv siologv of 
the ureter These include direct observation of the isolated intact ureter, 1 evsto- 
scopic evaluation of rate and force of ureteral peristalsis,* 1 direct observ ation of 
the exteriorized trigone, 4 measurement of the action potentials of isolated intact 
ureteral segments, 5 ' cmefluorostopv,® and pressure measurements bv means of a 
hv drophorometer 1014 Xone of these techniques recorded absolute pressure v allies, 
most of them required subject of interpretation of the measurements In addition 
manv of them introduced an error as a result of a large foreign bodv «uch as a 
balloon or cannula As Fmhle 16 points out, there is a great deal of discrepancy m 
the literature regarding both terms and results in measuring ureteral peristalsis 
The use of an open end 4F ureteral catheter connected to a sensitive external 
recording device, as in the experiments recorded below, eliminates the error due to 
the presence of a large object such as a balloon m which pressure m the v iscus is 
being recorded A similar technique has been used m recording cardiac and 
gastrointestinal intraluminal pressures 15 r 
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the chest levealed infiltration of the light lung, presumed to be tuberculous 
Theie was also a mass piotiudmg above the left diaphragm (fig 2, A and B) Its 
shape and position suggested the possibility that it was the upper half of the 
left kidney An mtiavenous urogram and letrograde pyelography confirmed this 
impiession (fig 2, C and D) No surgical tieatment was indicated 

DISCUSSION 

The peimanent kidney arises in the pelvis at the level of the twenty-eighth 
somite (fourth lumbar vertebra) and ascends to its normal position Faulty 
development of the pleuiopentoneal membiane may lesult in the foramen of 
Bochdalek m the postenoi leaf of the diaphragm In the piesence of this defect 
the kidney has an opportunity to migiate upvaid mto the chest 

One may assume that tiaumatic ruptme of the diaphragm could result in 
cephalad migiation of the kidney if high vasculai derivation is present 
A renal mass piesenting in the lowei chest on loentgen examination must be 
diffeientiated fiom neui ofibroma, pericardial cyst, and diaphragmatic tumor 

SUMMARY AND CONCLUSIONS 

Thoiacic kidneys aie laie When present they may present a diagnostic di 
lemma if they aie mistaken for other mtrathoracic space-occupying lesions Pye 
lography claufies the issue 

Two cases of this condition aie leported bnefly 

Intiathoiacic kidney must be differentiated from othei supradiaphragmatic 
masses A diagnosis is estabhshed by excietory oi letiograde urography 
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METHOD 

Observations weie made on 17 adult females with appaiently noimally func¬ 
tioning urmaiy tracts Each of the subjects had a normal intravenous urogram 
and a normal value for blood uiea mtiogen A 4F ureteral cathetei was passed 
to the renal pelvis A 20F Foley was inserted into the bladdei Both catheters 
were connected to Statham P-23B electrical transducers, the system was filled 
with water, piessuies were lecorded by means of a Sanborn poly-viso recorder 
eqmpped with strain gauge amplifiers A pneumograph was tied to the chest for 
the purpose of measuring respnatory and body movement After noting pressures 
in the renal pelvis, the lecordmgs w r eie made at the level of the midureter by 
withdrawing the tip of the catheter 7 to 9 cm The cathetei was then withdrawn 
an additional 8 to 10 cm and a recoiding made in the lover third of the ureter 
A 20 to 30 minute tracing was taken at each of the thiee sites Patency of the 
recordmg system w r as assured by periodically lifting the head, straining, and 
deep breathing The subjects received no piemedication oi anesthesia The pH 
and the volume of the urine excieted during the period of the pressure measure¬ 
ments were noted 

RESULTS 

A Basal pressuie The basal piessuies lemained co nstant thioughou t the 
p enods ot observation m the individual subjec ts The y averaged 14 7 cm of wat er 
in the renal pelvis, J3 5 cm m the mi duie ter and 13 cm m the low er-third of 
the ureter T wo subjects complained of continuous colicky abdomi nal and back 
pain during the pressuie measuiements^In these patients the basal pressures 


Table 1 Intraluminal pressure (cm of water ) and amplitude (cm of water), frequency 
(per mm ) and duration (secs ) of superimposed phasic pressure waves in 
urinary tracts of 17 normal women 
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early deligation of the ureter 

DAVID D REISMAY, J\CK E KAMHOLZ AYD HERALAN' I KAXTOR 

From the Departrunf' oi Iroloqn and Ob'tetncJ? and Gvnccoloou of Soulhuretlcrn Medical 
School of l rurcrtit'J oi Tesa*, Dallas, Tcia « 

Accidental ligation is the most common injury- to the ureter during pelvic sur¬ 
gery The principle of deligauon has been condemned and discarded in the past 
bv mam authors but m the hght of our recent experience, we stronglv behete 
that deligation should be rent ed This calls for close co-operation beta een the 
surgeon reope nin g the abdomen from abot e and the urologist manipulating the 
ureteral catheter through the cystoscope from belon at the same time During the 
past 19 months ne ha\e dehgated 5 consecutne, unselected cases of unilateral 
injured ureters The tune interval between injun and surgical deligation varied 
from 5 to 33 davs The results have been umforailv excellent and we believe that 
they are worth reporting 

IXTHODrCTION 

Lnjur\ of the ureter is a surgical complication which is far more common than 
is generallv assumed Statistics varv from 10 per cent in radical hvsterectomies 
or difficult pelvic surgerv to 0 5 per cent in routine ‘ easv” hi sterectomies A 
number of unilateral ligations which occur during the course of peine surgery 
are not recognized and remain asvmptomatic with ultimate silent autonephrec- 
tomv of the involved side Since there is a tendenev to report the successful repair 
of ureteral injuries, rather than all instances of accidental injuries of the ureter 
the statistics are obnouslv misleading In addition a certain number of hgated 
ureters spontaneously dehgate themselves either bv the dissolution of the catgut 
suture or bv reanastomosis due to increased mtraureteral pressure The tvpes 
of injuries in order of frequenev, have been reported as 1) ligation 2) kink¬ 
ing bv ligature 3) division 4) partial laceration 5) crushing by clamp and 6) 
necrosis secondarv to contusion or stripping of the blood supply If the mjurj 
is detected during surgerv, the recommended treatment has varied from ure- 
teroureteral anastomosis or ureteroneoevstostomv with or without splints to 
ureteroagmoidostomv permanent ureteral bgation or cutaneous ureterostomv If 
the ureteral mjurv is detected following surgerv the accepted treatment has been 
prelinunarv diversion of the urmarv tract usually bv nephrostomv followed bv 
reconstruct!!e surgery of the lower ureter at a later date Early deligation has 
been advocated bv onlv a few However, we believe that earlv deligation is the 
treatment of choice for ureteral injuries if the condition of the patient warrants 
defimtiy e therapy 


DIAGNOSIS OF tTRETXHAL LIGATION 

The symptoms from ureteral ligation depend on whether the mjurv is unilateral 
or bilateral whether occlusion is complete or incomplete whether there is leakage 
ot unne into the peritoneal cavity or to the outside and final ly whether or not 

of biological Association 
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Mere 70 to 40 cm of natei T hese values aie not included m the computation of 
aveiage basal pressuie (table 1) 

B Character and amplitude The peristaltic waves usually shoved definite 
lhymicity Occasionally couplets and triplets were noted and veto lollowed bv a 
refiactory penod In geneial, four different nave types neie noted Monophasic 
v^ai es occuned most frequently Diphasic wa ves also Mere noted These occuned 
m all parts of the unnaiy tiact an d appeared eithei as a s malI~undulation super 
imposed on the ascending oi descending limb of the nac e Tr iphasic naves M ere 
n oted m tno subject s A s1om f , undulating wave upon m hich monophasic spikes 
weie •superimposed occuned in the lonei thud of the uretei m one patient during 
a voidmg contraction of the bladdei (fig 1) Maximal pressures aveiaged 4 cm 
above the base line in the nuduietei, and 8 9 cm m the Iom er third of the ureter 

C Volume and pH The volume of mine excreted during the lecoiding p enod 
vaned from 60 to~~765 cu bic centimeters Theie Mas no correlation betneen the 
un ne excieted pe i mmute and the level 61 the basal pressuies, the ampliludiro f 
the penstalic naves or th e fiecjuency of the naves T he pH of the unne varie d 
f rom 6 0 to 7 0 The re was no apparent relationship between pH and p iessurc 
values 

DISCUSSION 

Factors nhich influence the basal pressuie and phasic wave and penstalic 
activities include not only the inherent tone of the urinary tract smooth muscle 
coats but also the position of adjacent viscera, the mtra-abdominal pressure and 
the volume of urine nhich is piesented to each segment of the urinary tract The 
complex interplay of factois nhich produce ureteial and renal pelvic piessures 
has not yet been solved It appears fiom our study that theie is a relatively 
constant basal pressure m all parts of the unnaiy tract m a given individual The 
basal pressuie values aie similar to those found m mtialummal pressuie measure 
ments in the gastrointestinal tract suggesting that the factois nhich pioduce it 
may be the same for ultra- and extrapentoneal hollon nscera One patient nas 
given elonne (tucyclomyl chloride) in a dose sufficient to produce xeiostonua 
but this did not influence penstalic activity of the urinai 3 r tract This might lend 
support to Lapides’ 14 suggestions legal ding the influence of diug« on ureteral 
peristalsis One patient with megaloureter nas studied and found to have peristal 
tic actn lty w ithin the range of noimal It is mteiestingto note that the amplitude 
of the penstaltic naves n as significantly higher m the lonei third of the ureter in 
oui senes This may indicate one icason nhy uieteral-cesical leflux does not 
noimally occur Hone\ er, nhen the uieter is leimplanted into the bladdei at the 
lei el of the nuduietei, not only is the anatomic caluc at the metein]-\ esirnl 
junction sacrificed but the strongest and mo=t actn e penstaltic segment may be 
lost as nell Two causes for reflux are probablj' then present, one enhancing the 

other 

SUMMAB1 

The basal pressure and peristaltic actnity in the renal pelvis, mid and lonei 
uretei nere studied in 17 normal adult females 

Basal pressures, amplitude, frequency and configuration were noted and 
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Fig X Case 1 Excretory urograms A, 5 dais after right ureteral ligation B, IS 
months after deligation 

ruptured ectopic pregnancv Bleeding was noted from a right oinnan cist, and 
a right oophorectomy was performed Hemostatic sutures were placed lateral to 
the right uterosacral ligament Postoperatn el\, there was a large amount of 
abdominal distention but at no time did the patient’s temperature exceed 100F 
On the second postoperatn e day the patient complained of pain m the right 
lower quadrant radiating to the nght flank Excreton urograms on the fourth 
postoperatn e da' showed nght hi dronephrosis and a normal left urinary tract 
(fig 1) On the fifth postoperatn e dai, cystoscopy re' ealed an impassable ob¬ 
struction 6 cm aboie tbe nght ureteral orifice The patient was immediately 
taken to surgery, and the abdomen reopened The area of the nght ureter was 
exposed and two ligatures were remoi ed from around the ureter A Xo 5 catheter 
still could not be passed be\ ond the obstruction, but with a strlet m the lumen 
of the catheter it was forced up to the nght kidney pelvis A profuse flow of unne 
was obtained The ureteral catheter was then tied to an indwelling Folev catheter 
placed in the bladder 

The patient had a normal postoperatn e course except for temperature to 
100F and slight abdominal distention The ureteral catheter was remoi ed on the 
eighth postoperatn e day On the following dav, excreton urograms showed nor¬ 
mal function and drainage of both kidne\ s 

The patient remained completelv asymptomatic, and an excretory urogram 
taken on September 26, 1956, eighteen months postoperatn ely, agam showed 
normal function and drainage of both kidnevs (fig 1) A Xo 10 bulb was passed 
up to the nght kidne\ pelvis with ease Unnal\ sis was normal 
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the urine is infected In the hght of our experience, we would like to add another 
guidepost, namely, the development of hypertension 

The usual picture is that of unilateral complete occlusion, with the develop 
ment of pain in the kidney area, abdominal distention, fever, and a normal un- 
nary output The diagnosis is made by observing in the excretory urogram de 
creased function and dilatation of the upper unnary tract on the affected side 
and the demonstration of an obstruction on ureteral catheterization Although 
urinary fistula was the first positive sign m 53 per cent of ureteral injuries reported 
by Patton (1952), no fistula occurred in our senes of 5 cases 

A high index of suspicion of unilateral ureteral injury is necessary, especially 
in those cases of pelvic surgery where the patient runs a stormy postoperative 
course A routine excretory urogram should help detect many unsuspected cases 
of ureteral injury 

CASE REPORTS (TABLE l) 

Case 1 The patient, E L, was a 27-year-old Negro woman On January 7, 
1955, an exploratory operation was done u l th the preoperative diagnosis of 


Table 1 


Case 

Original Operation 
and Diagnosis 

Signs and Symptoms 

Days 

Ligated 

Results of 
Deligation 

1 E L 

27 CF 

Right oophorectomy for 
hemorrhage into small 
ovarian cyst 

1-7-55 

1 Pain nght kidney— 
2 nd day 

2 Low grade fever 

3 Moderate abdominal 
distention 

4 No hypertension 

5 days 

Excellent 
19 months 

2 J S 

27 CF 

Total hysterectomy for 
small fibroid 

2-11-55 

1 Pam nght kidney— 
2 nd day 

2 No fever 

3 Moderate abdominal 
distention 

4 No hypertension 

6 days 

Excellent 
18 months 

3 B W 

31 CF 

Emergency hysterec¬ 
tomy for placenta ac 
creta 

11-29-55 

Hypertension only 

33 days 

Excellent 

9 months 

4 M H 

52 CF 

Difficult subtotal hys¬ 
terectomy and bilat¬ 
eral salpingo oopho 
rectom} for gr 4 
PID ’ 

4-12-56 

High index of suspi¬ 
cion onlj 

7 da}s 

Excellent 

4 months 

5 J V D 

41 WF 

Total hi sterectom} <SL 
Marshall-Marchetti 
for fibroids <£. stress 
incontinence 

S-3-56 

1 Left kidnej pain—1st 
da} 

2 No fever 

3 No abdominal disten 
tion 

4 No hi pertension 

5 da} s 

Excellent 

2 months 
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with ease The patient has been completely asymptomatic and the unne has 

’Tlasct ^November 29, 1955, B W , a 29-year-old Negro school teacher 
admitted to the hospital m aetive labor, noth a n«l blood » 

110/70 and spontaneously dehvered a nonviable 24-w eek-old-fetus After 
delivery the patient continued to bleed vagmally, and manual examination re¬ 
vealed a placenta accreta She vent into shock, and received 2500 cc blood 
while an emergency hysterectomy was performed She had a normal postopera¬ 
tive course and w as discharged on the seventh postoperativei day 

Two weeks later the patient complained of violent headaches, palpitation, 
and blurring of vision Pin sical examination revealed a blood pressure of210/ 
widening of the area of cardiac dullness, and arteriolar spasm with patchy exudate 
in her eyegrounds Urinalysis showed 2 plus albumin, wuth numerous leuko 
cytes and casts There was no history of costovertebral pain or symptoms of 


bladder irritation 

She was readmitted to the hospital on December 30,1955, where an excretory 
urogram show ed a nonfunctiomng left kidney (fig 3) On cystoscopy, a catheter 
met an obstruction 8 cm above the left ureteral orifice On January 1, 1956, 
33 days after her initial surgery, the patient’s abdomen was opened and the 
lower left ureter was explored When a catheter was moved up the left ureter 
through a cymoscope, the ureter w as found bound down in a mass of scar tissue 
and occluded by a chromic catgut suture After the ligature was lemoved, the 
lumen of the ureter was still occluded and the ureteial catheter could not be 
passed The fibrotic area was accordingly incised, and the catheter was slipped 
up to the left kidney pelvis wuth ease and then removed A second opening was 
made 3 cm above the area of the ligature, and a No 12 T-tube was inserted, 



Fig 3 Case 3 Cxcretorj urograms A , 32 da% s after ureteral ligation B, 6 months after 
deligation 
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Case 2 J S was a 27-year-old white woman On February 11, 1955, a total 
hysterectomy was performed, without difficulty, for a fibroid uterus Immediately 
after surgery, the patient became distended, and a Wangensteen suction ap 
paratus was inserted for 36 hours At no time did the temperature nse above 
100 4F A normal urinary output was maintained, and the blood pressure was 
recorded twice at about 100/70 On the second postoperative day, the patient 
complained of pain in the right kidney area She had no other urinary complaints 
On the sixth postoperative day, excretory’' urograms (fig 2) showed right by 
dronephrosis and a normal left kidney Cystoscopy was performed on the same 
day and a cathetei met an impassable obstruction 10 cm above the right ureteral 
orifice The patient was immediately taken to surgery and the previous incision 
was reopened With the aid of a catheter passed up to the right uretei through 
a cystoscope, the surgeon v as able to identify’ the ureter with a hgature around 
it After this suture was removed, the catheter enteied the kidney pelvis with 
ease and was tied to an indwelling urethral catheter The patient then had a 
normal postoperative couise The ureteral catheter was removed on the 
fourteenth postoperative day’ and excretory’ urograms on the following day 
showed normal function and drainage of both kidneys 

Subsequent periodic excretory’ urograms (fig 2) w ere normal Nineteen months 
after the dehgation, a No 10 bulb could be passed mto the right kidney pelvis 
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with ease The patient has been completed asvmptomatic and the unne has 

1955 B W a 29-, teacher 

TOS admmed to the hospital >" senve labor mth « normal blood pressure of 
110 70 and spontaneously delivered a nonnable 24 -week-old-fetm Alter 
dehverv the patient continued to bleed ^gmallv, and manual e^mmabon re- 
vealed a placenta accreta She went into shock and received 2o00 ec blood 
while an emereencv hysterectomy was performed -he had a normal postopera¬ 
tive course and was discharged on the seventh postoperative dav 

Two weeks later the patient complained of violent headaches palpitation, 
and blurring ot vision Phvsical examination revealed a blood pressure of -10, 1-0, 
widenm- of the area of eanhae dullness and arteriolar spasm nth patchv exudate 
m her evegrounds Unnalvsis showed 2 plus albumin nth numerous leuko- 
cvtes and casts There was no history of eostot enebral pam or svmptoms of 


bladder lrntanon 

She was readmitted to the hospital on December 30 1955 where an excreton 
uroaram showed a nonfunenonmg left kidney (fig 3) On cvsroscopv a catheter 
mef an obstruction S cm above the left ureteral onfice On January 1 1956 
33 dai s after her initial surgerv, the patient s abdomen was opened and the 
lower left ureter was explored When a catheter was moved up the left ureter 
throueb a cystoscope the ureter was found bound down in a mass of scar tissue 
and occluded bv a chromic catgut suture After the ligature was removed, the 
lumen of the ureter was still occluded and the ureteral catheter could not be 
passed The fibrotic area was aecordmglv mcised and the catheter was shpped 
up to the left kidney pelvis with ease and then removed A second opening was 
made 3 cm. above the area of the ligature and a No 12 T-tube was inserted 



Fig 3 Case 3 Excretory urograms A, 32 davj after ureiera] ligation B, 6 months after 
uebEauou 
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Case 2 J S was a 27-year-old white woman On February 11, 1955, a total 
hysterectomy was performed, without difficulty, for a fibroid uterus Immediately 
after surgery, the patient became distended, and a Wangensteen suction ap¬ 
paratus was inserted for 36 hours At no time did the temperature nse above 
100 4F A normal urinary output was maintained, and the blood pressure was 
recorded twice at about 100/70 On the second postoperative day, the patient 
complamed of pain m the right ladney area She had no other unnary complaints 
On the sixth postoperative day, excretory urograms (fig 2) showed right hy 
dronephrosis and a normal left kidney Cystoscopy was performed on the same 
day and a catheter met an impassable obstruction 10 cm above the nght ureteral 
orifice The patient was immediately taken to surgery' and the previous incision 
was reopened With the aid of a catheter passed up to the right ureter through 
a cystoscope, the surgeon was able to identify the ureter with a ligature around 
it After this suture was removed, the catheter entered the kidney pelvis with 
ease and was tied to an indwelling urethral catheter The patient then had a 
normal postoperative course The uieteral catheter was removed on the 
fourteenth postoperative day'’ and excretory' urograms on the follow mg dav 
showed normal function and drainage of both kidneys 

Subsequent periodic excretory' urograms (fig 2) v ere normal Nineteen months 
after the dehgation, a No 10 bulb could be passed into the right kidney pelvis 
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with ease The patient has been completed asvmptomatic and the unne has 

K Tas^S oTnoi ember 29, 1955, B W , a 29-i ear-old Negro school teacher 
aas admitted to the hospital in actne labor, with a normal Wood pressure of 
110/70 and spontaneouslx delnered a nonviable 24-week-old-fetus After 
delnen the patient continued to bleed xagmallv, and manual examination re¬ 
galed a placenta accreta She went into shock, and recened 2o00 cc blood 
while an emergence In sterectomv was performed She had a normal postopera¬ 
tive course and was discharged on the seienth postoperative dai 

Two weeks later the patient complained of violent headaches palpitation, 
and blurrum of vision Phvsical examination re\ ealed a blood pressure of -10/1-0, 
widening of the area of cardiac dullness, and arteriolar spasm with patchi exudate 
in her eiegrounds Unnalisis showed 2 plus albumin, with numerous leuko¬ 
cytes and casts There was no hi store of costoi ertebral pain or symptoms of 


bladder irritation 

She was readmitted to the hospital on December 30, 1955, where an excreton 
urogram showed a nonfunctioning left kidney (fig 3) On c\ stoscopi, a catheter 
met an obstruction S cm aboee the left ureteral onfice On Januan 1, 1956, 
33 daj s after her initial surgen, the patient’s abdomen was opened and the 
lower left ureter was explored When a catheter was moied up the left ureter 
through a cistoscope, the ureter was found bound down in a mass of scar tissue 
and occluded bi a chromic catgut suture After the ligature was removed, the 
lumen of the ureter was still occluded and the ureteral catheter could not be 
passed The fibrotic area was according!! incised, and the catheter was slipped 
up to the left kidnei pelvis with ease and then remoi ed A second opening was 
made 3 cm above the area of the ligature, and a No 12 T-tube was inserted, 



Fig 3 Case 3 Excreton urograms -1,32 da\ s after ureteral ligation B, 6 months after 
delegation 
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with one aim going up to the kidney pelvis and the other down toward the 
bladder The incised portion of the uretei was approximated loosely with 000 
chromic catgut suture, and the T-tube was brought out through a stab wound 
in the left lower quadiant Postoperatively, there was copious diuresis of 3 
to 4 liters daily from the T-tube The urrne was of low' specific gravity, but this 
gradually increased to normal dunng the subsequent three weeks The blood 
pressure dechned to 120/80 on the fifth postoperative day, and at no time did 
it nse above this level The T-tube was inadvertently removed on the eighth 
postoperative day, and a No 6 ureteral catheter was passed up to the left kidney 
pelvis through the cystoscope and left indwelling until the thirty-first post- 
opeiative day The eyegrounds were normal after the tv r enty-first postoperative 
day The patient was discharged on the thirty-fifth postoperative day, completely 
asymptomatic, with stenie unne 

On September 19, 1956, mne months postoperatn ely, the patient remained 
completely asymptomatic, and the blood pressure v’as 120/82 Urinalysis and 
excretory urograms (fig 3) were entirety normal, and a No 10 bulb sbpped 
easily up the left ureter 

Case 4 The patient was M H , a 52-year-old Negro woman On April 12, 
1956, a difficult subtotal hysteiectomy and bilateral salpingo-oophorectomy 
were performed foi an old pelvic inflammatory disease The cei vix of the uterus 
could not be removed because of the large amount of induration in the area 
Copious bleeding on the left side of the pelvis w as controlled with suture ligature 
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Fig 5 Case 5 4. excretorv urogram i dais after left ureteral ligation B, retrograde 
pielogram 2 mouths after deligation 

Postoperatn elv, the patient displat ed no distention or kidnev pain and onh 
low grade fever of 100F Blood pressure, which was 150 70 at the time of adnns- 
aon, re main ed the same throughout her hospital stav Because of previous past 
experience and a high index of suspicion before she was discharged from the 
hospital a routine excretorv urogram was performed and showed a left In dro- 
nephrosis and hvdroureter (fig 4) Cystoscopt on April 19, 1956, the seventh 
postoperatn e dav, revealed au impassable obstruction of the left ureter 10 cm 
abo\ e the orifice The incision was immediateh reopened and with the 
cvstoscopist moving the ureteral catheter at the area of obstruction the surgeon 
was easilv able to find and remote the ligature from around the ureter A Xo 
7 catheter then shpped into the left kidnet pelvis and was tied to a 
Folev catheter The patient was discharged with the ureteral catheter m place 
on the fifth postoperatn e dav 

The ureteral catheter shpped out on the following dav and was replaced by 
a Xo S catheter passed mto the left kadne\ pelvis This was retained for a total 
of 21 dais Four months postoperatn elv, the patient was completelv nsvmpto- 
matic and a Xo 10 catheter could be passed easilv up the left ureter to the left 
kidnev pelvis FTmahsis was entireh normal Left kidnei function and left 
retrograde pt elogram (fig 4) v ere also normal 

Case 5 On August 3 1956, J 5 D , a 41-t ear-old white housewife, had a 
total abdominal h\ sterectomi and MarshallAIarchetti bladder suspension for 
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small fibroids and stress incontinence There was no unusual bleeding, and the 
operation proceeded smoothly 

On the following day, the patient complained of pain m the left kidney area, 
accompanied by a moderate amount of abdominal distention There was no 
fever An excretory urogram on the fourth postoperative day showed a normal 
right urinary tract with delayed function and dilation of the left kidney and 
ureter down to the area of the left uieterovesical junction (fig 5) Cystoscopy 
revealed the entire trigone to be raised toward the roof of the bladder, and it 
was impossible to cathetenze the left ureter On August 8, 1956, the fifth post¬ 
operative day, the patient was re-explored It was found that a suture from the 
periosteum of the pubis had encircled the left side of the trigone and the left 
ureteral orifice This was released, and a cystoscopist was able to pass a catheter 
up to the left kidney pelvis with ease After an uneventful postoperative course, 
the splinting ureteral catheter was removed on the fifth postoperative day 

On October 9, 1956, two months after dekgation, there were no complaints 
other than some mild discomfort in the left lower quadrant Urinalysis, left 
kidney function, and left ureteropyelogram were entirely normal (fig 5) 

REVIEW OF THE LITERATURE 

There is extensive hterature on the incidence and treatment of ureteral in 
juries Herman (1923) advised “wise inactivity” m unilateral ligation which was 
asymptomatic and nephrectomy if the hgation was symptomatic In bilateral 
ureteral hgation, however, he favored debgation, since this had a lower mortality 
late (25 per cent) at the time than preliminary nephrostomy (50 per cent) The 
final results of deligation were also better (75 per cent cured), since only 20 per 
cent were cured after later reimplantation of the ureters into the bladder 

Feiner (1938) collected 260 cases of ureteral injuries from the hterature during 
the period from 1925-1936, with 236 unilateral injuries The cause of these 236 
injuries, and the secondary operation for treatment are recorded, but in not 
one single instance was dehgation attempted, despite the presence of 18 ligated 
ureters He leported two personal cases of bilateral dehgation, with 100 per 
cent mortality, and strongly advised nephrostomy, with subsequent ureteral 
anastomosis or bladder implantation 

Newell (1939) reported 14 cases of unilateral ureteral injuries on the gynecology 
services of Barnes Hospital from 1915 to 1939 There were seven ligated ureters, 
six were found incidentally at autopsy, and one was treated early by 
nephrostomy In one case, dehgation for bilateral ureteral hgation was performed 
on the fourth postoperative day, but the patient expired with sepsis nine days 
later He advised nephrostomy, and ureteral reconstruction at a later date 

Herman and associates (1946) encountered 58 papers on ureteral injuries 
from 1936 to 1946, and reported 15 cases of their own, none of which were treated 
by dehgation 

Moore (1948) remarked about the wade divergence of opinion regarding dehga¬ 
tion In a renew of 23 articles deahng with ureteral injuries, 8 authors definitely 
advised against dehgation, 11 advocated it, and 4 did not mention it Moore 
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states that dehgation is an excellent procedure, if the patient is in good condition 
and if the surgeon and urologist work in close co-operation from abo\ e and below 
He reported a case of bilateral ligation of the ureters which was successful 
treated bv unila teral nephrostomv on the third postoperative dav followed by 
bilateral dehgation three dav s later 

Nicelev (1950), in discussing management of late ureteral injuries, mentions 
that the ureter ma v be dehgated, repaired, or transplanted to the bowel or 
bladder He presented four cases in which ureteral injuries were suspected by 
the operating surgeon but, because urological consultation was deferred, 
nephrectomv instead of dehgation resulted 

Patton (1952) presented 36 cases of ureteral injuries and, although he mentions 
that in cert ain instances dehgation is feasible, temporary nephrostomy still 
r emain s the safest course None of his cases were treated by dehgation 

Aschner (1953), after an excellent review of the literature, advises nephrostomy 
following unilateral ureteral ligation He reported 11 cases which were treated 
in the usual manner, with good results in the majontv 

St Martin and colleagues (1953) reported 26 cases of ureteral injurv, secondary 
to gynecological surgery, with dehgation in two cases In one case a nephrostomv 
was performed on the nineteenth dav, and on the forty-fourth day transpentoneal 
ureterolvsis and cvstoscopic passage of a splinting ureteral catheter were suc- 
eessfullv performed Thev mention that dehgation is technically much easier if 
prehminarv diversion of the urinary stream has been performed 

Creew (1953) advises prompt exploration of lower ureteral injuries with 
dehgation or other defimtiv e therapv He recommends preliminary nephrostomv 
onlv if the patient’s general condition is poor 

Conger and associates (1951) treated two cases of bilateral ureteral ligation 
successfully bv immediate dehgation and reimplantation of both ureters m the 
bladder In 11 unilateral injuries reported, no opportumtv for dehgation was 
present in these complicated cases 

MeKav and associates (1954) reported two cases of unilateral injury treated 
suecessfullv by dehgation On the sixth postoperative dav the abdomen was 
reopened and, while an assistant passed a catheter up the ureter to help identify 
it, the ureter was dehgated and sphnted for one week In the second case, a 
ureterovagmal fistula dev eloped on the twelfth postoperative day, and was 
treated several da vs later bv dehgation of the ureter, excision of scarred tissue, 
and reimplantation of the ureter into the bladder 

Landstemer (1954) reported 2 cases of bilateral ureteral ligation, with one 
case treated unsuccessfully bv dehgation and then reoperated on with successful 
reimplantation of both ureters into the bladder The second case was treated 
bv bilateral nephrostomv with successful plastic repair of the lower ureters at 
a later date His remaining sev en cases of ureteral injuries were comphcated bv 
unnarv extrav asation, necessitating late reimplantation of the ureters into the 
bladder 

Howkms (1954), in a comprehensiv e discussion of ureteral injuries, does not 
recommend dehgation as an advisable procedure 
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Falk (1954) also discourages dekgation as a difficult and dangerous procedure 
Since the wound is filled with blood and plastic exudate, he believes that there 
is great danger of further injuring the ureter because of accompanying poor 
exposure 

Coplan and colleagues (1954) reported 15 ureteral injuries, and emphasized 
the use of the ureteral transillummator (diverticuhte) m the distal portion of 
the ureter while the surgeon woiks m the abdominal incision 

Wishard (1955) unsuccessfully attempted bilateral ureteral deligation from 
above 24 hours after a vaginal hysterectomy Cutaneous ureteiostomies were 
performed, but the patient died in 36 hours He beheves preliminary 
nephrostomies advisable 

Rusche (1956) reported a case of successful deligation and removal of acute 
angulation of the ureter on the third postoperative day 

Burns and Peiser (1956) emphasized the necessity of individualizing each 
case of ureteral injury, taking into account the age and general condition of the 
patient, functional capacity of both kidneys, curability of the primary surgical 
lesion, and the economic status of the patient, along with the knowledge of the 
exact site and type of injury He does not beheve m early deligation because 
local tissue reaction usually makes the procedure difficult and unsatisfactory 
He recommends early nephrostomy, and later definitive therapy after the tissue 
reaction in the area of injury has subsided 

HOW LONG CAN A KIDNEV SURVIVE AFTER LIGATION? 

The period of viability of a kidney after unilateral complete ureteral ligation 
has not been definitely determined A review of the literature reveals that much 
work has been done on the production of hydronephrosis, both clinically and 
experimentally On the other hand, there are few chmcal and practically no 
experimental investigations on the results of restitution of the kidney after 
temporary hydronephrosis 

Chmcal investigations of the recovery of the kidney after temporary hydro¬ 
nephrosis have been difficult to evaluate because insufficient information is 
available concerning the duration and cause of hydronephiosis, the time interval 
between hgation and dehgation, and -whether infection or fistula formation 
ensued 

While several articles have been written about the effect of ureteral hgation 
on the development of hypertension and early recovery of renal function, very 
httle has been -written about the resulting hydi onephrosis and surviving kidney 

Hinman’s monumental work (1934) on hydronephrosis is oui only major 
source of information concerning lestitution of the kidney after experimental 
hydronephrosis Working with dogs, cats, and rats, Hinman ligated the ureter 
near the bladder and, at various intervals up to 90 days, reimpianted the ligated 
ureter into the bladder He found that the expenmental animal did not survive 
a complete ureteral obstruction of longer than 2 to 3 weeks, if the opposite 
kidney w as removed at the time of implantation Hydronephrosis of 3 or 4 w eeks’ 
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duration may repair sufficiently to cany on total function, with survival of tlie 
animal, if the opposite normal kidney is not injured for several months after 
the reimplantation The animal may survive hydronephrosis of 30 to 90 days’ 
duration, if the burden of excretion is gradually shifted to it by slow destruction 
of the opposite normal kidney Thus, the theory of renal counterbalance was 
originated Hmman also showed that the Tepair of hydronephrosis is manifested 
microscopically by the return of less injured groups of glomeruli and tubules to 
a more normal appearance, with some hypertrophic changes The functional 
recovery of the kidney was proportional to these microscopic changes 
Fylkng (1951) has shown that rats’ kidneys could survive after 30 days of 
occlusion Kerr (1956) obstructed the ureters of dogs for four weeks, and noted 
ma ximum recovery of the kidney in thirty days, as determined by glomerular 
filtration and effective renal plasma flow However, the ability of the kidney to 
concentrate unne wms still impaired after 30 days 
Our third case was ligated for 33 days and recovered normal function on excre¬ 
tory urograms Smce it is well known that hydronephrosis develops more rapidly 
m smaller than m larger animals, what is the rate of development and reco\ ery 
of the human kidney? The answ er still is unknow n 

DISCUSSION 

It is highly advisable for surgeons to order routine excretory urograms m all 
patients who have had difficult pelvic surgery or in whom ligation of the ureter 
is suspected Palpation of the kidney area should become as routine as examina¬ 
tion of the abdominal w ound Certainly, many relatively asymptomatic ureteral 
injuries would be detected early 

If in any r of our five patients a ureteroabdommal or ureterovagmal fistula had 
developed, would our treatment have been different? If the patient has a large 
abdominal mass and appears septic and m poor general condition, preliminary 
nephrostomy still remains the treatment of choice, with incision and drainage 
of the urinary abscess, if necessary However, if the patient is m good general 
condition, dehgation and splinting of the ureter would still be our procedure of 
choice Certainly, one could obtam satisfactory urinary drainage with return of 
kidney function through a splinting ureteral catheter as well as through a 
nephrostomy tube In addition, the patient has been saved the expense and risk 
of multiple operations Also, reimplantation of the lower ureter by the best of 
surgeons is successful in only 90 per cent of the cases 
Our third case had no signs or symptoms, except those attributable to hyper¬ 
tension In our review of the literature, we have been unable to find any such 
similar case Grollman and associates (1949), working with dogs, showed that 
unilateral ligation of the ureter causes a temporary rise m blood pressure, 
probably due to renal congestion and the release of a pressor substance mto the 
bloodstream He is of the opimon that, had this patient sunn ed the malignant 
hypertension, which was unlikely, her blood pressure probably would haie 
returned to normal in several months, after the kidney had been destroy ed and 
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Falk (1954) also discourages deligation as a difficult and dangerous procedure 
Since the wound is filled with blood and plastic exudate, he believes that there 
is great danger of further injuring the ureter because of accompanying poor 
exposure 

Coplan and colleagues (1954) reported 15 ureteral injuries, and emphasized 
the use of the ureteral transillummator (diverticuhte) m the distal portion of 
the ureter w r hile the suigeon wmiks in the abdominal incision 

Wishard (1955) unsuccessfully attempted bilateral ureteial deligation from 
above 24 hours after a vaginal hysterectomy Cutaneous ureterostomies were 
performed, but the patient died m 36 hours He believes preliminary 
nephrostomies advisable 

Rusche (1956) leported a case of successful deligation and removal of acute 
angulation of the ureter on the third postoperative day 

Burns and Peiser (1956) emphasized the necessity of individualizing each 
case of ureteral injury, taking into account the age and general condition of the 
patient, functional capacity of both kidneys, curabihty of the primary surgical 
lesion, and the economic status of the patient, along noth the knowdedge of the 
exact site and type of injury He does not believe in early deligation because 
local tissue reaction usually makes the procedure difficult and unsatisfactory 
He recommends early nephrostomy, and later definitive therapy after the tissue 
reaction in the area of injury has subsided 

HOW r LONG CAN A KIDNEY SURVIVE AFTER LIGATION? 

The period of viability of a kidney after unilateral complete ureteral ligation 
has not been definitely determined A review' of the literature reveals that much 
w r ork has been done on the production of hydronephrosis, both clinically and 
experimentally On the other hand, there are few r clinical and practically no 
experimental investigations on the results of lestitution of the kidney after 
temporary hydronephrosis 

Clinical investigations of the recovery of the kidney after temporary hydro 
nephrosis have been difficult to evaluate because insufficient information is 
available concerning the duration and cause of hydronephrosis, the time interval 
between ligation and deligation, and whether infection or fistula formation 
ensued 

While several articles have been w'ntten about the effect of ureteral ligation 
on the development of hypertension and early recovery of renal function, very 
httle has been w r ntten about the lesulting hydronephrosis and surviving kidney 

Hmman’s monumental work (1934) on hydronephrosis is our only major 
source of information concermng restitution of the kidney after experimental 
hydronephrosis Working with dogs, cats, and rats, Hinmnn ligated the ureter 
near the bladder and, at various intervals up to 90 days, reimplanted the ligated 
ureter into the bladder He found that the experimental animal did not survive 
a complete ureteral obstruction of longer than 2 to 3 weeks, if the opposite 
kidneys was removed at the time of implantation Hydronephrosis of 1 or 4 weeks 
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duration may repair sufficiently to earn- on total function, with surxnx al of the 
animal, if the opposite normal kidney is not injured for several months after 
the reimplantation The animal may survive hydronephrosis of 30 to 90 days’ 
duration, if the burden of excretion is gradually shifted to it by slow destruction 
of the opposite normal kidney Thus, the theory of renal counterbalance xv as 
originated Hmm an also showed that the repair of hydronephrosis is manifested 
microscopically by the return of less injured groups of glomeruli and tubules to 
a more normal appearance, with some hypertrophic changes The functional 
recovery' of the kidney was proportional to these microscopic changes 

Fylling (1951) has shown that rats’ kidneys could surme after 30 days of 
occlusion Kerr (1956) obstructed the ureters of dogs for four weeks, and noted 
maximum recox ery of the kidney in thirty day s, as determined by glomerular 
filtration and effective renal plasma flow However, the ability of the kidney to 
concentrate unne w as still impaired after 30 day s 

Our third case was ligated for 33 day s and recovered normal function on excre¬ 
tory urograms Since it is well known that hydronephrosis develops more rapidly' 
in smaller than in larger animals, what is the rate of development and recovery' 
of the human kidney ? The answ er still is unknown 

DISCGSSIOX 

It is highly advisable for surgeons to order routine excretory' urograms m all 
patients who haxe had difficult peine surgery or in whom ligation of the ureter 
is suspected Palpation of the kidney' area should become as routine as examina¬ 
tion of the abdominal wound Certainly, many' relatix ely asymiptomatic ureteral 
injuries would be detected early' 

If in any of our fix e patients a ureteroabdommal or ureterox'agmal fistula had 
dex eloped, would our treatment haxe been different? If the patient has a large 
abdominal mass and appears septic and m poor general condition, preliminary 
nephrostomy still remains the treatment of choice, with incision and drainage 
of the urinary abscess, if necessary' How ex er, if the patient is m good general 
condition, dehgation and splinting of the ureter would still be our procedure of 
choice Certainly', one could obtain satisfactory' urinary' drainage with return of 
kidney function through a splinting ureteral catheter as well as through a 
nephrostomy tube In addition, the patient has been sax ed the expense and risk 
of multiple operations Also, reimplantation of the lower ureter by the best of 
surgeons is successful m only 90 per cent of the cases 

Our third case had no signs or symptoms, except those attributable to hyper¬ 
tension In our rexnew of the literature, we haxe been unable to find any such 
similar case Grollman and associates (1949), working with dogs, showed that 
unilateral hgation of the ureter causes a temporary rise in blood pressure 
probably due to renal congestion and the release of a pressor substance into the 
bloodstream He is of the opinion that, had this patient sumxed the malignant 
hx-pertension, which xvas unhkely, her blood pressure probably would haxe 
returned to normal in sex eral months, after the kidney had been destrox ed and 
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no renal tissue remained to produce the hypertensive substance It is quite 
possible that the other cases would have shown a transient hypertension, had 
blood pressures been more accurately recorded 
Dehgation as it has been practiced in the past by the average surgeon, without 
the help of a urologist, is undoubtedly dangerous The patient is usually in very 
poor condition, and much time is lost in attempting to find the ligated ureter 
in a maze of serous exudate and fnable tissue However, if the urologist moves 
the obstructed ureter with a catheter from below, the offending ligature can 
easily be found, and removed, and the ureteral catheter passed up to the kidney 
pelvis and left indwelling as a splmt With this type of teamwork, the operation 
is extremely simple and certainly very gratifying 

SUMMARY 

We have treated 5 cases of unilateral surgically ligated ureters by dehgation 
as soon as the diagnosis was made The results have been excellent 
With close co-operation between the abdominal surgeon working above and 
the urologist working below, dehgation is a simple and innocuous procedure 
Postoperative hypertension m a patient following pelvic surgery may be an 
early sign of ureteral obstruction 

We wish to thank Mrs Elinor Remmiller, librarian of Southwestern Medical 
School of the University 1 - of Texas, for her kind co-operation m preparing the 
bibliography We are also grateful to Drs H A O’Brien, J D Mitchell, Jr 
and J L Denman for permitting us to report the fifth case of this series 


ADDENDUM 

Two more cases of hgated ureters have been treated by dehgation and ureteral 
sphntmg Agam the results have been excellent, with no evidence of ureteial 
structure or kidney damage 

3707 Gaston Ave , Dallas, Texas (DR) 
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URETERAL REPAIR AND THE SPLINT 
FRANK HINMAN, JR 

From the Department of Surgery ( Urology ) University of California 
School of Medicine, San Francisco, Calif 

Urologic surgeons avoid splinting the ureter whenever possible, fearing the sec¬ 
ondary effects of an in-lying tube An infection caused by “hospital organisms,” 
resistant to most antibiotics, is peihaps the most common result of intubation, 
and the most difficult to coriect Tubes are not only uncomfortable for the patient 
but psychologically upsetting to him as well A foreign body leaction occurs 
around the tube and calculi may form Finally, the ureteral musculature hyper¬ 
trophies aftei five or six weeks 1 of ureteral splinting and the functional char¬ 
acteristics of the ureter are altered In spite of these disadvantages, splints do 
serve some useful purposes Knowledge and evaluation of the advantages, dis 
advantages and technical application of the ureteral splint are important to the 
surgeon, that he may know how to use a splint, and when 

The student of ureteral repair is dependent in large part upon ammal expen 
mentation, deductions drawn from recorded clinical experience are less lehable 
Each patient with ureteral disease must be evaluated separately, since the con¬ 
dition vanes m each case, as does the choice of surgical technique Choice of tech 
nique is subject to the enthusiasms of proponents of a particular fonn of surgical 
management, and to the cuirent fashions m the field of urology Hence, even 
though the results of animal experimentation are not necessarily directly ap 
phcable to operations in human bemgs, such expei unentation is needed for an 
undei standing of the basic processes m ureteial healing 


THE CLINICAL PROBLEM (FIG 1) 

We can visualize the healing of a ureteral defect by comparing it with the heal¬ 
ing processes following a thud degree bum of the skin If new epithelium can grow 
quickly over the defect from the skin edges, overgrowth of granulation tissue is 
avoided and the amount of final scarring decreased If epithehahzation is in¬ 
hibited, by irritative dressings for example, granulation tissue is heaped up and 
extensive fibrosis and contracture are inevitable Our experimental woik on the 
ureter shows a similar parallel betv een the ease with which primary epitheliah- 
zation can take place and the completeness of the final reconstitution of the mus¬ 
cular coat, which, we have shown, occurs by actual smooth muscle regenera¬ 
tion 2 3 


Original vorh supported bj the Christine Breon Fund for Medical Research 

Read in part before the Annual Congress, Los Angeles Urologic Research Convention, 

November 15, 1956 . , 

i Cordonnier, J J and Roane, J S Ureteral splinting, an experimental evaluation of 
prolonged ureteral splinting S Clin North Amor , 30 1523-lo27, 1950 

1 Oppenheimer, R and Hinman, F , Jr Ureteral regeneration Conlracture vs lnper 
nlasio of smooth muscle J Urol 74 4/6—484, 1955 
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URETERAL REPAIR AND THE SPLINT 
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(Pe-itoneum <a-lerc/ re ) 

Fig 2 Epithehahza-ion occurs 1) across short sphnted gap and 2) inside fascial graft 
bn* 3 1 doe? not replace estabh'hed epithebum of another tvpe as m the ileum or lallopian 
rube 

PRIMARY EPITHELIALIZATION 


Xew epithelium mar cot er the ureteral defect bv one of set eral routes (fig 2) 
Before 1926 Peck* and McArthur- m clinical cases and Joanmdes and Holmes' 
in experimental animals showed that an appreciable defect in the ureter (about 
3 , inch) would heal oxer a splint (fig 2 A) bv epithelial growth from the cut 
ends We have made similar clinical observations " 

If a fascial graft is interposed m the gap 5 (fig 2 B) its ulterior becomes epi- 
thehahzed bv new growth from the set ered ends of normal ureter The same is 
true if the tube is hned with peritoneal mesothehum f However if the graft is 


* Peck C H Treatment oi ob~‘ruction- oi the upper ureter and earh h\ dronephro-is 
Ann Surg 83 269-2o5 1026 

‘McArthur L L A new and simple repair of ruptured or strict ured ureter- Sure 
Gvnec A Obw 41 719-721 1925 

* Joanmdes M and Holmes C K 
-tudv Journal Lance’ 45 470—573 1025 

' Howard F 5 and Hinman F Jr The ureteral spbnt in the repair of ureteropelnc 
avulsion J Crol 68 1-tP-loj 1°52 

! Lord J W Stefko P L and S even? A R On bridpng a gap in the ureter bi mean? 
o' a free fa?cial transplant over a straight vitalhum tube an eiponm o nta! =tud\ J T'ml 
o n os in o r 


Fretero-ureteral anastomreu? an experimental 


49 2-0-25* 
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* S raus? A A An anScial ureter made from *he abdominal wall a prehminarx report 
of an experimental s ud\ Surg_ Gvnec & Ob=t 18 7P-P4 1014 
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Fio 3 Cross section of dog ureter (No 116A) 6 weeks after simple longitudinal slit 
(ureterotomy) Note complete epithelialization and normal muscle coats 


composed of tissue already lined with epithelium (fig 2, C), no new ingrowth 
occurs This has been shown to be true in the ileum and the fallopian tube 10 
If a strip of ureter bridges the defect, new epithelium will spread rapidly over 
an in-lying splint 11 If a splint is not provided, epithelium will restore the ureteral 
lumen more or less adequate^, depending upon the size of the defect and upon 
other factors later to be discussed in detail 
For example, a simple slit (as for ureterolithotomy) heals at once with little 
evidence of reaction (fig 3) A larger defect, as studied by Kairis and Perlmann 1 * 
in 1927 (fig 4) heals in a similar normal fashion A very large defect, such as 
Hamm and Weinberg 13 created in dogs, heals less satisfactorily Figure 5 shous 
such a lesion after healmg Note the abnormal wall with partial absence of mus¬ 
cular elements and deposition of cartilage 

What do these piocedures have m common? They all provide a scaffold for 
the regrowth of the epithelium It maj' be a splint, a graft, a tube, or a bed of 
retroperitoneal fat—but something is provided upon which the epithelium can 
grow to reform a tube rather than spreading as a sheet out o\ er the retroperitoneal 
connective tissue 


10 Sanders, A R and Schein, C J The epithelial morphologj of autogenous grafts 
when utilized as ureteral and vesical substitutes in the experimental animal A collective 
review J Urol 75 659-664, 1956 . , . 

11 Davis, D M Intubated ureterotomj , a new operation for ureteral and urcteropelvic 
stricture Surg , Gvnec A Obst , 76 513-523,1943 

15 Kains, Z and Perlmann S Klimsche und expenmentelle fotudien fiber die Hcilting 
dc.r Nierenbecken und harnleiterw unden Ztsclir f Urol , 21 659-GbJ l Ut 

u Hamm F C and Weinberg S It Experimental studio** of regeneration of the ureter 
without intubation J Urol , 75 43-52, 1956 




Fig 4 A, diagram of portion of ureter rcsocted B, cross section, showing surgical de 
feet C, cross section 2 months later, showing essentially normal reconstitution of ureter 
(From Knlns and Pcrlmann **) 
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Fra 7 A, ureter fixed open against peritoneum B, ureter open against fascia 1 ’ 


FACTORS INFLUENCING EPITHELIALIZATION 


If tve knew the leasons for delay in pnmary epithehahzation, we would avoid 
some of the poor results m clinical cases Certain factors are impoi tant 

1 Urinary leakage Expei iments were designed 14 to exaggerate the ureteral 
defect and so compare healing with and without urinaiy flow In dogs, the upper 
ureter was tacked open against the retiopentoneal suiface (fig 0) If the uretei 
was tied off proximally, healing piogressed over a period of 6 to 8 week s At first, 
giowth of epithelium was slow because of the broad area to be bridged, but it 
eventually foimed a tube, and regeneration of the wall followed If the uretei 
was not ligated, so that urinary flow continued, healing followed a similar se 
quence of events, but epitheliahzation was slouei and muscular legeneration less 
legular than when urine was absent We concluded that the damage fiom urinary 
flow was greater than any beneficial hydraulic effects, such ns Johanson described 
foi urethral healing 10 

2 Rigidity of bed Fat was proposed many years ago as a propel cover for a 
healing ureteral defect 0 16 to prevent scamng, fixation with angulation 1 ' and 
other complications 


11 Oppcnheimer, R and Hinman, F , Jr The effect of urinnip ffo« upon ureteral rc 
generation in the nbsence of splint Surg,Gjnec A Obst , 103 116-122,19 5G 

11 Johanson, B Reconstruction of the male urethrn in strictures Application of the 
buned intact epithelium technic Acta Chir Scandinav , Supple U6 ]-W%1053 
18 Mclvcr R B Plastic surger} of the rcnnl pelvis J brol , 42 106J Wild, IOW 
11 Lapides, J and Caffery , L L Observations on healing of ureteral muscle relationship 
to intubated uretcrotomi J Urol , 73 47-52, 1955 
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We conducted experiment; 1 ' to visualize the assumed adt erse factors Com¬ 
parison was made between the degree of healing of the dog ureter fixed open 
against the retroperitoneal surface and that placed in apposition to the lascia 
ffia 71 Healing ag ains t peritoneum went ahead more readilv with more nearlv 
normal pr imar y epithehalization than that against fascia Fascial apposition re¬ 
sulted in incomplete epithehalization with consequent incomplete muscle re- 

generation 

These experiments tend to show that a rigid fibrous bed is hostile to the re- 
tormation or an epithelial lined tube and hence to adequate regeneration of the 
ureteral wall 

application of expfedlextal data to cllvical problems 
Ii the surgeon vail conjure up in his mind a picture oi the steps in the healing 
process needed for proper repair and base his reasoning on the results of animal 
experimentation he can decide at the operating table if a splint is essential ad¬ 
visable or unnecessarv 

Good p nmar v epithehalization after operations on the ureter or renal pelvis 
can be secured m one of four wavs 11 bv reapproxunatmg the edges with sutures 
2) bv allowing juxtaposed edges to fall together 31 bv splmtmg or under cer¬ 
tain circumstances 41 bv omission of the splint 

1 Repair bj rcappronmatxnn of (dec-? triih suture An example would be a 
ureteropveloplasty such as the Foley-Y or Culp-Scardmo operations Splints 
are not necessary h the repair is reasonably water-tight if necrosis of the edges 
has been avoided and if the suture line does not obstruct the lumen 

2 Repair by merely adnirxna theca! edgesto fad bad together A ureterohthotomv 
is a tvpical instance Ii onlv shght leakage and pooling are anticipated and if the 
ureter is normal and of adequate caliber splinting is not desirable 

3 Rrpair o~cr sp’mt Davis has fostered intubation for extensive narrowings 
at and below the ureteropelvic junction as an alternative to plastic procedures 
(such as pveioplasn ' or non-intubation 

The experimental data indicate that a splinting tube had best be used if the 
ureteral wall is diseased or abnormally narrow if it must he m a fibrous bed or 
it miection and leakage are prominent 

-1 Repair inthou f inlubat’nn Kains- and Hamm : have shown that repair can 
occur without splinting and our own experiments ! 5 indicate that this is pos¬ 
sible under verv adverse conditions The ureteral wall after such repair however 
mnv be abnormal and thus subject to later stenosis Practicallt it would appear 
that if the ureteral wall is reasonabh normal if the ureter can he in a fartv bed 
and u unnan diversion is sufficient to pretent urrne irom being forced into the 
healing area then a splint can be oiuined 


TECHXICAL DETAILS (FIG SI 

Material ior splmts has been subjected to several experimental studies with 
conflicting results It is probable that a red rubber urethral catheter is as san=- 
lactorv as anv other 


Hinman F Jr and Opp^lmeune’" P U 
compared *vith fat \ connective ti^tie J Urol 


re oral rezenera ion 
<6 * i?—75-5 1 Q 5* 
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D -neat plastu E healths ureteral F invn wall 

NO SPLINT wall and ted in fibrous bed 

NO SPLINT SPLINT 



Fig 8 Technical details for ureteroplastj 


The size of the splint should be such that it fits the ureter easily Too large a 
splint damages the nail by ischennc necrosis 19 

The duiation of splinting will depend upon the condition of the ureter One 
week is the minimal period, since this amount of time is needed foi epithehahza- 
tion under the best conditions Six v eeks’ time is necessary' for complete regenera¬ 
tion of all layeis of the ureteial wall and is the proper inten al if the defect is i ery 
large or healing complicated 

The distal end may be safefj left within the ureteral lumen if the splint is 
withdrawn one or tuo centimeters a ueeh This prevents stricture in the loner 
ureter A nephropexy is done to fix the lonei pole of the kidnei an ay from the 
area of repair 

n tteaier, It G The effect of large caliber splint* on ureteral healing ^urg , G\nec 
A Ob*t , 103 590-593 1956 
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Bj exposing the ureter and pelvis through a sagittal opemng in Gerota’s 
fascia, so that half the perirenal fat lies posteriori} to the plane of approach, the 
surgeon can provide a fatty bed for the repair (fig S, G ) The usual approach 
along the psoas muscle mo\ es all the fat antenorh, making enclosure of the 
ureter within it difficult 

Dnersion of the urine is important, as we ha\e seen from the experimental 
data If the repair is water-tight and teehmcalh perfect, a simple stab incision 
m the pelvis with an adjacent Penrose drain mai be sufficient (fig 8, C) How- 
ei er, if the defect requires tune to seal itself (if it is large or if intubation is re¬ 
quired), at least a p} elostomy (fig 8, R) is necessaia, and a nephrostomy (fig 
8, .1) often advisable In addition, regular irrigation (with solution G if necessarv 
for encrustation), a low calcium diet, and peihaps simple suppressne chemo¬ 
therapy, are useful 

Adequate drainage from the site of the defect is of the greatest importance 
In the course of our experimental w ork K i\e devised a means of suturing the end 
of the Penrose drain e\actl} at the proper site so that it could be lemoi ed at an} 
tune (fig 8, H) This is done bi stitching one end of the suture to the dram, then 
passing the suture through the periureteral tissue and so out alongside the dram 
The tip of the dram is thus fixed m place, } et it maj be remo\ ed at an} tune 
b} release of the long end of the suture If proper placement of the dram is not 
made, poohng takes place, v Inch, as ne hate shown expenmentallv, interferes 
with healing 

SUAIMAR1 VXD CONCLUSIONS 

The essential piocesses of ureteral repair hate been at least parti} uncovered 
iu experimental studies, and form the basis for the use oi omission of splinting 
tubes 

A technically perfect repair does not lequue a sphnt 

If there is doubt as to the inability or orientation of the ureteral edges, a sphnt 
is advisable It may be left a short tune if only epithehahzation is necessar}, but 
can remain as long as 6 u eeks if healmg must occur b} fibrosis and replacement 
b} smooth muscle 

The surgeon, b} visualizing the reparatne processes through which the heeling 
ureter must pass, can decide for himself those instances in which splinting the 
ureter will be advantageous 

Butman F , Jr Accurate placement of the Penrose drain Surg.Gjnec <S. Ob«t 102 

j 1956 , 
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CONGENITAL BLADDER NECK OBSTRUCTION IN CHILDREN 


ROGERS DEAKIN 

From the Division of Urology, Department of Surgery, Washington University 
School of Medicine, St Louis, Mo 


There can be no moie rewarding experience than the rehabilitation of a de 
formed child, the pioblem of the child with an obstruction of the bladder 
neck and the attendant deformities and deficiencies of the upper unnary tract 
should be a challenge to the medical piofession It is anothei fiontier, perhaps 
one of the few remaining, vInch needs moie exploration The fact that this par 
ticular deformity is hidden from view should not bai its inclusion m the list of 
“medical musts” which sunound us 

It may be that the pioblems which these childien present are too variable and 
too complex to permit any standardization of procedure, but I believe there is 
at least a principle involved which requires clarification in our thinking If 
there is impairment of renal function due to mechanical stress or stiain, emphasis 
should be placed fust on protection of the vital area, namely, the kidneys them¬ 
selves, rather than the bladder, notwithstanding the fact that the bladder is 
or may have been at fault originally 

Through the years I have had a gi owing conviction that the management o 
these children was moie of a daj r -to-day improvisation than a careful continuity 
of effort with adequate long range planmng This impiession is based on the 
small group of children for whose care I was responsible, as well as my observa¬ 
tion of other children whom I had the opportunity to watch in the St Louis 
Children’s Hospital This feehng of inadequacy and confusion is not wholly per¬ 
sonal, however, in that theie has been little m the medical literature year after 
year to indicate that there was a clearer conception anywhere else of v hat nee s 


to be done for these children 

Perhaps, in the satisfaction derived from having nnpioved instruments an 
radiologic techniques with which to make more accurate diagnoses, v e have los 
sight of the fact that it is the damage to the kidneys which kills the child, not t e 
bladder neck obstruction A child could live indefinitely with a congenital o 
struction of his bladdei neck alone, but every minute is precious xt hen dilate ^ 
kidney pelves and infected kidney parenchyma are destroying renal tissue De aj 
in intervening to halt the process xxhich is thinning the child’s renal cortex is 
tragic His life span can be measured by the amount of viable kidney tissue e 


lum when our efforts have been concluded 

I have stated my belief elsevheie in 1948* that the column of urine in a 1 
lated elongated ureter x\ as an obstructive factor contributing to destruction o 
renal parenchyma and a condition u ortby of the utmost consideration in t c 
nrevention of further damage to an already damaged kidney cortex 

Sex ere degrees of elongation and tortuosity of the ureters max lesu in a 
curvature of the lover ureter not unlike the conventional U- rap, ur or 
Rend at annunl meeting of South Central Section of American Lrologicnl Association, 

Mexico Citx, October 2S-N ox ember 1, 1956 
* J Pedmt , 33 357-369, 1948 
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ceutuatmg the obstniction m the upper urinary tract Long continued stretch 
of ureteral musculature must mevitabh lessen the abihty of the ureteral vv all to 
return to its normal size and mobihtj The anesthesia in anj hollow mscus 
induced bj gradual distention and pressure of ureterertasis also is an undesirable 
complication to be av oided if possible 

The immediate problem, as I see it, is to recognize the urgenci of adequate 
renal drainage and to employ the best surgical means to insure prompt relief of 
obstruction at the renal lei el This is a conclusion which, if we accept the law 
of rationahtj ” in logic and argument, I should justifj b} adequate mductn e 
evidence But I do not think Iamei admg this rule if I state that the importance 
of the kidnejs to life is a fact that lequires no substantiation 

My difficult} m advancing an argument w hicli w ould favor upper urinary tract 
drainage before or instead of low er unnary tract drainage, or w hich w ould far or 
T-tube ureterostomy over nephrostomy m the earl} surgical management of 
bladder neck obstruction m children, hes m the fact that there are so few ca=es on 
which to base a conclusion I am forced agam to take refuge in a reference to a 
representative standard college textbook on Logic* m which it is stated that 
science is not concerned exclusively with inductive logic The latter seeks to 
establish truth from the facts of experience—so that a conclusion is drawn from 
the data obtained in a large senes of cases On the other hand, the same text 
sa}s that deduction ma} be the instrument which we can utilize to predict the 
future, without requinng a large senes on which to base a conclusion It is the 
encouragement which this statement affords me that leads me to hope I can 
stimulate } ou to renew cnticall} your own experiences in the management of a 
child with congemtal bladder neck obstruction, and perhaps persuade you to be 
receptive to the approach to this problem that I present herewith 

I do not propose to attempt an exhaustiv e renew of w hat has been pubhshed 
ahead} on our basic knowledge of congemtal bladder neck obstruction The 
anatomical variations of the bladder neck which produce obstruction have been 
descnbed ver} well in all modem urologic texts The deformities of the bladder 
which are associated with and presumabl} caused by the obstruction are well 
known The dilatation, elongation, tortuosit} and redundancy of the ureters seen 
in adv anced cases are familiar sights to all of us, as is the h} dronephrosis w hich is 
present in the kidnev s The anatomical pattern v nnes onh in degree in most 
ca«es 

Xor is the chmcal picture libel} to be too variable Infection is dominant, 
malnutrition is inevitable, acidosis frequent and the bladder d} dunotion and 
renal insufficienc} are v anable, again onl} in degree 

I am also not concerned in this discussion with the vanous chemical and 
laboraton procedures in present da} use to measure renal function Our knowl¬ 
edge of electrolytes and the role of elcctrolvte imbalance mav not be as complete 
as it diould be, but it is at least sufficient for us to understand much of the ph} si- 
ologv of renal d}sfunction and to permit an intelligent comprehension of tins 
phase of the problem 

* Lionel Rubv I oric \n Introduction Plnlndelphi. J B Lippincott Co , 1950 
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CONGENITAL BLADDER NECK OBSTRUCTION IN CHILDREN 

ROGERS DEAKIN 

From Hie Division of Urology, Department of Surgery, Washington University 
School of Medicine, St Louis, Mo 

There can be no moie lewaidmg experience than the rehabilitation of a de 
formed child, the pioblem of the child with an obstruction of the bladder 
neck and the attendant deformities and deficiencies of the upper unnary tract 
should be a challenge to the medical profession It is another frontier, perhaps 
one of the few remaining, which needs more exploration The fact that tins par 
ticular deformity is hidden fiom mew should not bar its inclusion m the list o 
“medical musts” which sunound us 

It may be that the problems w hich these children piesent are too variable an 
too complex to permit any standardization of procedure, but I believe there is 
at least a punciple involved which requires claufication in our thinking 
there is impairment of renal function due to mechanical stress oi strain, emphasis 
should be placed first on protection of the vital area, namely, the kidneys them 
selves, rather than the bladdei, notwithstanding the fact that the blade ei is 
or may have been at fault originally 

Thiougli the years I have had a growing conviction that the managemen o 
these children w as more of a day-to-day improvisation than a careful contmui j 
of effort with adequate long range planning Tins impression is based on t e 
small gioup of children for whose care I wms responsible, as well as my observn 
tion of othei childien whom I had the opportunity to watch m the St L° UIS 
Children’s Hospital This feehng of inadequacy and confusion is not wdiolly per 
sonal, however, in that there has been httle m the medical literature year a er 
yeai to indicate that there w as a clearer conception anywhere else of what ne s 
to be done foi these children , 

Perhaps, m the satisfaction derived from having unproved instruments an 
radiologic techniques with w hich to make more accurate diagnoses, w e have os 
sight of the fact that it is the damage to the kidneys winch kills the child, not e 
bladdei neck obstruction A child could live indefinitely with a congenita o 
struction of Ins bladdei neck alone, but every mmute is precious when a e ^ 
kidney pelves and infected kidney parenchyma are destroying renal tissue e a} 
m intervening to halt the piocess winch is thinning the child’s renal cortex is 
tragic His life span can be measured by the amount of viable kidney tissue e 

lum w hen our efforts liar e been concluded _ 

I have stated mv belief elsewhere in 1948* that the column of unne in a > 
lated elongated ureter was an obstructive factor contributing to estruc ion' 0 
renal' p-ueneliyma and a condition northy of the utmost eonsiderat.on m the 
Dre\ ention of further damage to an alreadj damaged kidney cor e\ 

Set ere degrees of elongat.on and tortuosity of the ureters mat result m e 
cunitme of the loner ureter not unbhe the comentional U-trap, further no 
,e „ ..anal meet.ng of South Centra, SeCnm of Aaier.r.a t-.nl A-,,,™., 
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centuatmg the obstruction m the upper unnan tract Long continued stretch 
of ureteral musculature must inevitable lessen the abihtj of the ureteral w all to 
return to its normal size and mobihtj The anesthesia in am hollow viscus 
induced bj gradual distention and pressure of ureterectasia also is an undesirable 
comphcation to be aA oided if possible 

The immediate problem, as I see it, is to recognize the urgencj of adequate 
renal drainage and to emploj the best surgical means to insure prompt relief of 
obstruction at the renal lei el This is a conclusion winch, if we accept the law 
of rationahtj ” in logic and argument, I should justifj bj adequate inductiA e 
evidence But I do not think I am ei admg this rule if I state that the importance 
of the kidnej s to life is a fact that requires no substantiation 

Mj difficultj m adi ancing an argument w Inch would fai or upper unnan tract 
drainage before or instead of low er unnan tract drainage, or which w ould fa\ or 
T-tube ureterostomj oact nephrostomj m the early surgical management of 
bladder neck obstruction in children, hes in the fact that there are so few cases on 
which to base a conclusion I am forced again to take refuge in a reference to a 
representative standard college textbook on Logic* in which it is stated that 
science is not concerned e\clusi\ eh with inductive logic The latter seeks to 
estabhsh truth from the facts of experience—so that a conclusion is drawn from 
the data obtamed in a large senes of cases On the other hand, the same text 
sajs that deduction may be the instrument which we can utihze to predict the 
future, without requinng a large «enes on which to base a conclusion It is the 
encouragement winch this statement affords me that leads me to hope I can 
stimulate a ou to reAiew cnticalh a our own expenences in the management of a 
child with congemtal bladder neck obstruction, and perhaps persuade 3 ou to be 
receptive to the approach to this problem that I present herewith 

I do not propose to attempt an exliaustn e renew of w hat has been pubhshed 
alreadi on our basic knowledge of congemtal bladder neck obstruction The 
anatomical a anations of the bladder neck which produce obstruction haAe been 
described Aen well in all modem urologic texts The deformities of the bladder 
which are associated with and presumabh caused bA the obstruction are well 
known The dilatation, elongation, tortuositA and redundance of the ureters seen 
in ade anced cases are familiar aghts to all of us, as is the he dronephrosis w hich is 
present m the kidneA« The anatonucal pattern eanes onh in degree in most 
ca«es 

Nor is the clinical picture likele to be too a anable Infection is dominant, 
malnutrition is inevitable, acidosis frequent and the bladder disfunction and 
renal msufficiencA are a anable, again onlj in degree 

I am also not concerned m this discussion ivith the a anous chemical and 
laboratorA procedures in present da\ use to measure renal function Our knowl¬ 
edge of electroh-tes and the role of electroMe imbalance ma 3 not be as complete 
as it should be, but it is at least sufficient for us to understand much of the PI 13 -S 1 - 
ologA of renal disfunction and to permit an intelligent comprehension of this 
phn«e of the problem 

* I ionel Rubi logic An Introduction Phil idelphn J B Lippincott Co , 1950 
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Mmoi questions may arise, of course, in some areas For instance, there may 
be disagreement as to why some of these uieters legurgitate while others do not, 
apparently independent of the amount of uppei unnary tract dilatation Or we 
may 7 ' disagree as to what we see or think we see cystoscopically or surgically m 
these tiny bladdei necks Opinions about the use of the different antibacterial 
agents m use aie as vaued and changing as the restless sea in a brisk “nor’ 
eastei ” 

I have no exact know ledge of the number of children so afflicted It is con 
ceivable that a physician nught go thiough a hfetime of practice without ever 
encountering such a child In large uiban aieas supporting hospitals for children, 
the number of such cases is consideiable if our own medical center is any cri¬ 
terion, although these childien repiesent the scieemng from a large geographic 
area 

Theie aie 56 cases of congenital bladder neck obstruction on file in the record 
room of the St Louis Children’s Hospital covering the penod between 1933 and 
1955 

This does not include any case of unnaiy letention with oi without upper 
unnary tract damage m which theie was neurogenic dysfunction of the bladder 
associated with accidental trauma, spinal cord tumor, myelomeningocele, epi¬ 
spadias, exstrophy of the bladder, mulateial megaloeolon or spina bifida occulta 
The importance of pieserving renal function in these cases cannot be overempha 
sized, how r ever, and I think that which may 7 be said in favoi of upper unnary 
tract drainage applies as much to this group m most instances as it does to those 
children in w 7 hom a purely mechamcal obstruction is at fault 

The symptoms and signs in 24 of these 56 children were limited to the bladder 
neck and bladder, showing no significant uppei unnary tract deformities This 
group ranged fiom 4 months in age on admission to the hospital to 13 years, with 
16 of them 6 y 7 ears old or more when fiist seen Fifteen w r ere boys and 9 were 
girls All but 5 of them weie private cases of different staff members All re¬ 
sponded to simple tiansurethial manipulations, usually figuration or resection, 
and aie not included further in tins discussion because they do not fall into the 
categoiy with marked uppei unnary 7 tiact dilatation about which we are talking 

The 3 gills remaining in the senes SSA—D 793, age 6 months, KK—N 1700, 
age 3 years, and DLS—Z 1761, age 17 months, weie all private cases Each 
show ed some reflux, initially Each leceived one oi more resections oi figurations 
of the bladder neck but none requned eithei cystostomy or upper urinary 7 tract 
drainage dunngtheir lespective 3, 4 and 7- y 7 ear penods of observation Defomuty 
of the kidney 7 pelves compatible with chronic pyelonephntis has been the chief 
radiologic obsenation m all of them and intermittent or persistent urinary tract 
infection the mam clinical pioblem 

Py 7 elouieterectasis, however, lias not been a complication in any of them 
The question may be imsed, therefore, if girls with bladder neck obstruction of 
nonneurogemc origin are subject to the obstructne uropathies of the upper 
unnary tract which are noted m the male sex 

The 29 remaining boy may 7 be dn ided furthei into 10 who were pm ate cases, 
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for whom a angle staff member was responsible, and 19 ward or chant} cases 
for whom vanous members of the staff assumed responsibihtx at different times 
Eighteen of the 29 were in the 0-3 Near age group (62 per cent) when adnutted 
to our hospital, 6 in the 3-7 Near age group (21 per cent) and 5 m the 7-12 Near 
age group (17 per cent) 

All had severe dilatation of the upper unnar} tract As man} as 5 staff mem¬ 
bers shared responsibiht} in the care of some of these ward cases It maj be 
that the seenung lack of continuit} or planning m their management was more 
apparent than real because of this diN ersit} of responsibihtN Certainl}, m gomg 
on er the files, there can be no doubt of the sineentv of the consultants as they 
contended with the n anous complications that arose dunng their supervision of 
these children Moreover, the progress notes in these files provide a dramatic 
picture of the almost dailv problems which beset the pediatrician, urologist and 
house staff as the} struggled with infection, obstruction, azotemia, acidosis and 
malnutrition in the da} -to-da} care of these children 

I believe that the unnar} bladder of some of these patients need never be 
opened if adequate drainage at the upper unnar} tract lev el has been established, 
and that there are some advantages in this course of action An exception, of 
course, would be the child with a large dn erticulum of the bladder w hich re¬ 
quired ultimate surgical excision Another exception w ould be the ven v oung 
infant whose genitals were too small to adnut anv form of endoscopic instrument, 
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Minor questions may arise, of couise, m some areas For instance, there may 
be disagreement as to why some of these ureters legurgitate while others do not, 
apparently independent of the amount of upper unnary tiact dilatation Orne 
may disagree as to what we see or think we see cystoscopically or surgically in 
these tiny bladdei necks Opinions about the use of the different antibactenal 
agents in use aie as varied and changing as the restless sea in a bnsk “nor’ 
eastei ” 

I have no exact knowledge of the number of children so afflicted It is con 
ceivable that a physician might go through a lifetime of practice without e\er 
encountering such a child In large urban aieas supporting hospitals for children, 
the number of such cases is considerable if our owm medical center is any cn 
tenon, although these child]en repiesent the scieemng from a large geographic 
area 

Theie are 56 cases of congemtal bladdei neck obstruction on file in the record 
room of the St Louis Children’s Hospital covenng the penod between 1933 and 
1955 

This does not include any case of uimniy retention with or without upper 
unnary tract damage m which there was neurogenic dysfunction of the bladder 
associated with accidental trauma, spinal cord tumor, myelomeningocele, epi¬ 
spadias, exstrophy of the bladder, unilateral megalocolon or spina bifida occulta 
The importance of preserving renal function in these cases cannot be overempha¬ 
sized, however, and I think that which may be said m favor of upper unnary 
tract drainage applies as much to this group in most instances as it does to those 
children m whom a purely mechanical obstruction is at fault 

The symptoms and signs in 24 of these 56 children w ere limited to the bladder 
neck and bladder, shownng no significant upper unnary tract deformities This 
group ranged from 4 months in age on admission to the hospital to 13 years, with 
16 of them 6 years old oi more when first seen Fifteen were boys and 9 were 
girls All but 5 of them w r ere pnvate cases of different staff members 411 re¬ 
sponded to simple transurethral manipulations, usually fulguration or resection, 
and are not included further in this discussion because they do not fall into the 
category with marked uppei unnary tract dilatation about which we are talking 

The 3 guls remaimng in the senes SSA—D 793, age 6 months, KK—N 1700, 
age 3 years, and DLS—Z 1761, age 17 months, were all pnvate cases Each 
showed some reflux initially Each received one or more resections or fulgurations 
of the bladder neck but none requited either cystostomy or upper unnary tract 
drainage dunngtheir lespective 3, 4 and 7-year penodsof observation Deformity 
of the kidney pelves compatible w ith chronic pyelonephntis has been the chief 
radiologic obseivation in all of them and intermittent or persistent unnary tract 
infection the main clinical pioblem 

Pyeloureterectasis, houevei, has not been a complication in any of them 
The question may be raised, therefore, if girls with bladder neck obstruction of 
nonneurogemc ongm are subject to the obstructive uropathies of the upper 

unnary tract which aie noted m the male sex 

The 29 remaining boys may be divided further into 10 who were private cases, 
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for whom a single staff membei was responsible, and 19 ward or chanty cases 
for whom a anous members of the staff assumed responsibihtA at different times 
Eighteen of the 29 Avere in the 0-3 A r ear age group (62 per cent) when admitted 
to our hospital, 6 in the 3-7 veav age group (21 per cent) and 5 m the 7-12 A ear 
age group (17 per cent) 

All had scA-ere dilatation of the upper unnan tract As many as 5 staff mem¬ 
bers shared responsibility in the care of some of these ward cases It maj be 
that the seeming lack of continentj or planning m their management w as more 
apparent than real because of this dn ersitj of responsibihtA Certainly, in going 
oa er the files, there can be no doubt of the smeentj of the consultants as thej^ 
contended AAitli the a anous complications that arose dunng their supemsion of 
these children MoreoA er, the progress notes in these files proiude a dramatic 
picture of the almost dailj problems a\ Inch beset the pediatncian, urologist and 
house staff as thej struggled with infection, obstruction, azotenua, acidosis and 
malnutntion in the daj -to-daj care of these children 

I bchcA'e that the unnan bladder of some of these patients need neier be 
opened if adequate drainage at the upper unnan tract lei el has been established, 
and that there are some adA antages m tlus course of action An eNception, of 
course, would be the child with a large diAerticulum of the bladder which re¬ 
quired ultimate surgical eNcisiou Another eNception w ould be the a en a oung 
infant Avhose gemtals w ere too small to adnut am form of endoscopic instrument, 
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so that transurethial collection of a bladder neck obstruction was impossible, at 
least until the child had grown a bit 

I am well aware of the possibility that some of these children may have both 
a bladder neck obstruction and a concomitant stenosis of some portion of the 
lower ureteral segment and that this latter problem will require more than just 
a ureterostomy preliminary to bladder neck surgery 

I dislike nephrostomy for two reasons 1) the fact that the procedure itself 
inevitably destroys some moie nephrons when those units already may be piti 
fully few, and 2) because of the difficulty which there is in maintaining nephros 
tomy tube drainage for any length of tune On the othei hand, a T-tube placed 
m position properly with the uppei arm of the T in the kidney pelvis, and the 
lower arm well down the uretei (fig 1) is not hard to insert and does not destroy 
additional kidney tissue at operation True, it cannot be replaced without more 
surgery, but oddly enough I have yet to see one become blocked from incrusta¬ 
tions One did need replacmg when a nurse cut off the tube flush with the skm m 
replacing a dressing In anothei case, the tube was found m the diessmgs about 
it one day without explanation 

It has been inteiesting, even surprising, to see how well these little patients 
tolerated the T-tubes for long periods of time, as much as 8 months in one case 
Yet then removal always has been simple and in no case has drainage after 
removal lasted more than 13 day6 

It is a veiy satisfying experience to be able to limit one’s activities to the 
cystoscopic removal of a bladder neck obstruction and at the completion of those 
activities clamp off both T-tubes, permit the unne to resume its normal course 
into the bladder and when, and only when, the child has proved his ability to 
empty his bladder completely, lemove the T-tubes The ease of mind which 
accrues from knowing that the kidney situation is under mechanical control, 
through uretei ostomy, w hile w e strive to correct the bladder neck situation, is an 
important consideration 

I submit, too, that in determining if a child’s bladder neck obstruction has 
Table 1 Comparison of results by age on admission lo hospital _ 


Age G rs) 

No of Cases 

Possible CrediU 

Earned Credits 

0-3 

is 

51 

19 

3-7 

0 

IS 

12 

7-12 

5 

15 

4 


Table 2 Comparison of results by procedure 


Group 

No of Cases 

.1 Possible Credits 

i 

Earned Credits 

% 

i 

6 ; 

is 

5 

2S 

2 

16 

48 

20 

42 

3 

s 

24 

16 

07 


* Group 1 Lower unnar% tract drainage alone Group 2 I ower and upper unnan tract 


drainage Group 3 Chief reliance on uretcrostomi 
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been cured, the measurement of lesidual 01 absence of lesidual when urine Ims 
been permitted to accumulate in an intact bladdei aftei clamping ol T the T tubes 
in both ureters offers moie assuiance that the boy lenlly can empty his bladder 
than does the decision to close a cystostomy wound aftei cystoscopic inspection 
of the bladder neck This will always be so as long as the peisonal equation enters 
into the estimation of the patency of a child’s vesical onfice 

1 1 egret that limitations of space do not permit inclusion of brief cose abstracts 
on each of these 29 boys because I believe they piesent a moie convincing picture 
of what has tianspned than any chart of insults would affoid However, in an 
attempt to offer a companson of lesults I have giadcd the individuals as follovs 
Grade A (3 ciedits) Able to do what others of the same age can do without 
evidence of tiouble or m need of any medical cme 

Grade B (2 ciedits) Same as giade A, except that tlieie aie findings which 
require periodic evaluation and caie 

Giade C (1 ciedit) Still m enough tiouble to lcqune systematic urologic and 
pediatnc caie 

Giade D (0 ciedit) An obviously pool piognosis 
Grade E (0 ciecht) Patient is dead 

Table 1 shows a companson of lesults, using this plan of guiding, for the 
entne gioup nccoidmg to the age of the patient on admission to the hospital and 
without legald foi the type of suigical management employed It would appear 
that the patient who has suivived 1 to 7 yeais of life has pci haps the best chance 
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been cured, the measurement of residual or absence of residual when unne has 
been permitted to accumulate in an intact bladder after clamping off the T-tubes 
in both ureters offers more assurance that the boy really can empty his bladder 
than does the decision to close a cystostomy wound after cystoscopic inspection 
of the bladder neck This wall always be so as long as the personal equation enters 
into the estimation of the patency of a child's vesical orifice 

I regret that limitations of space do not permit inclusion of brief case abstracts 
on each of these 29 boys because I believe they present a more convincing picture 
of wdiat has transpired than any chart of results wmuld afford However, in an 
attempt to offer a comparison of results I have graded the individuals as follows 
Grade A (3 credits) Able to do w 7 hat otheis of the same age can do without 
evidence of trouble or m need of any medical caie 

Giade B (2 credits) Same as grade A, except that there are findings which 
require periodic evaluation and care 

Grade C (1 credit) Still m enough tiouble to lequire systematic urologic and 
pediatric care 

Grade D (0 ciedit) An obviously poor piognosis 
Grade E (0 credit) Patient is dead 

Table 1 shows a companson of results, using this plan of giadmg, for the 
entire gioup accoidmg to the age of the patient on admission to the hospital and 
without regaid for the type of surgical management employed It would appear 
that the patient w ho has survived 3 to 7 yeai s of life has perhaps the best chance 
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GRANULOMA OF THE BLADDER ASSOCIATED WITH 
REGIONAL ENTERITIS CASE REPORT 

FREDERIC TV GRAY* .ora HARRY R RETYNLAX 

~-o - J s c S^-Ct-j c-d l -o T o~ G-c* A fir Fct- Co'"•I n A 'c? 

p c p l> - SHooI O’ Rtoinrf -Yt - Ea^n Cc r ' r t 

It is well recognized that external lntemal or multiple fistulas occur in 
approximately 50 per cent 01 the cases of regional ententis Heo\ esical fistulas 
comnnse approximatelv 5 per cent of these and apparent It are incidental 
nndmsrs m cases presenting gastrointestinal srmptoms for a review ol the litera¬ 
ture disclosed orilv one case m tvhich a diagnosis was made oi this pnmarv 
lesion alter mvestigation of the presenting svmptoms of unnarv tract disease 
The details oi that case are not given The case reported m our paper is illustra¬ 
tive m that the diagnosis oi the underiving disease process was established when 
an ileovesical fistula eras recognized during an extensive urological workup 


CASE KEPOPT 


A 21-vear-old single white female secretarv was admitted lor the first tune 
lune 6 1055 mih a historv datmg back to 10 months pnor to admission when 
she noted the onset of a stomach ache that was a dull a ague para-umbihcal pam 
which persisted Four month* later in addition to persistent stomach ache the 
patient s temperature varied between 9 () to 100F and she was weak and noted 
easv iatigue The abdominal pam was not related to eating straining at 
stool or urination A complete workup including a gastrointestinal senes ret ealed 
no disease A diagnosis of neunm was made and the patient received phenob trbi- 
tal Five months pnor to admission the patient noted blood spot* on the toilet 
tissue alter urination One month later she noted the onset of hematuna with 
coloring of the toilet bowl on two occasions Cvstoscopv showed a bladder infec¬ 
tion that was treated unsuccessfullv bv aureomt cm achromvcm gantnsm 
furadamin and Snallv penicillin For the week pnor to admission the patient 
noted bloodv unne on several occasions pam m the nght lower quadrant upon 
urination burning on urination and marked irequencv 

Past historv showed the usual childhood diseases and no aduh illnesses There 
was no historv oi nephritis or rheumatic fever The patient underwent ton=il- 
lectomt at the age of 6 veam and rhmoplastv at the age of IS 

Reneu oi svstem- included the rhinoplastt 3 vears ago the stomaih aches a? 
described ame nausea no vomiting and occasional diarrhea oter the past 10 
months as listed m the present illnes> Unnarv svmptoms were as desenbed on 
admission The patient had net er had penpheral edema Howeier 4 vears aco 
her tace wa> punt for a bnef nine and no known cause was found no unn irv 
svniDtonis were noted at that time 

The phtsieal examination was completeh within normal limits The blood 
pressure was 120 SO pulse SS Laboratory findings showed n-gante serology 
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for remedial care whereas the very young or the somewhat older child’s chances 
are not as good 

Table 2 represents a groupmg by procedure, the outstanding feature of which 
seems to be that correction of the bladder neck obstruction by transurethral 
means associated with ureterostomy drainage of the upper unnary tract has 
given us better results than other methods 

I know of no case in this senes m which at the conclusion of our efforts there 
was complete return to normal architecture of either kidney pelvis or ureter 
This fact alone should stimulate additional effort to detect the condition as early 
as possible and cause us to ledouble our efforts to devise better techniques for 
restoring the dilated structures to normal 

The decision as to which child can be cured by surgery of the bladder neck 
alone is recognized as a difficult one—and there is no substitute for the exercise 
of careful clinical judgment on the part of the physician who is responsible for 
the child’s care Moreover, the substitution of T-tube drainage in the upper 
ureter for nephrostomy and resection of redundant portions of the elongated 
uretei (fig 1) to help eliminate stasis m some cases are surgical devices which 
have meaning only insofar as they simplify or improve mechanical drainage The 
important consideration is that we recognize or, better still, anticipate renal 
damage, plan a continuing and logical leconstructive surges of the child’s un¬ 
nary tract, employ all of the adjuvant therapeutic devices available, and try 
even harder than we have to restore more of these invalids to health 
Representatrv e cases are illustrated in figures 2, 3 and 4 

CONCLUSIONS 

Biiateial pyelouieterectasis m children due to congenital bladder neck ob 
struction is predominant m, if not limited to, the male sex 

Chrome pyelonephritis was the chief complication of congemtal bladdei neck 
obstruction rather than pyelouieterectasis in the girls of this senes where there 
were significant upper unnary tiact changes 

Most of our cases w ere under 3 years of age when first seen 
Drainage at the upper unnaiy tract level carnes a better prognosis than 
dramage confined to the bladder 

Ureterostomy was attended by better results m this group than were the 
other methods 

T-tube ureterostomy is a simple and efficient method to pi ovide upper unnary 
tract drainage which ments further tnal in these children 

The author wishes to express his appreciation to the other members of the 
urologic and pediatnc departments of the St Louis Children’s Hospital for their 
co-operation in the compilation of these data, but also wishes to make clear that 
the opinions expressed herein are not necessarily shared by them 

783 University Club Bldg , St Louis, Mo 
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was remot ed on the ninth postoperative dav The patient n as discharged on the 
eleventh postopentu e dav 

Pathology report A thick circular portion of bladder avail measured 3 bv 2} _> 
bv 1 Yi cm One surface was red and a elveta- and represented the bladder mucosa 
At the center, surrounded ba papillara folds of congested mucosa was a dimple 
representing the entrance into the bladder of a sinus tract A probe passed 
through this tract to the opposite surface of the specimen avhich was composed 
of scar tissue representing the adhesions binding the bladder and small bowel 
together Al«o receii edaa ere taa osegnients of bowel each measunng20 cm mlength 
One segment avas not remarkable grossla The other 16 cm from the ileocecal junc¬ 
tion a\as abruptla thickened and indurated the aaall of the bowel measuring 7 
mm in diameter In this area loops of boaael aaere matted together and at one 
point near the mesentenc border a hi-perennc area was noted A probe could be 



Fig 2 Inflammatory papilloma surround- entrance of sinus tract m bladder X 190 
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0 + blood group, hemoglobin 12 3 gm , white blood count 13,500 with64 percent 
polymorphonuclears The unne was tan and cloudy, it contained 4 plus albumin 
and was loaded with red and white cells The nonprotem nitrogen was 30, the 
fasting blood sugar was 54 Urine culture revealed E coli and alpha streptococci 
very sensitive to achromycin and aureomycm and terramycin X-raj'’ examination 
of the chest was negative No gross lesion of the base of the bladder was seen on 
v-ra y Howevei, a mass was present in the dome of the bladdei with minimal 
irregularities along the supenoi portion 

Cystoscopic examination revealed a tumor on the dome of the bladder A 
biopsy disclosed only acute inflammatory reaction m the bladder mucosa 

The patient underwent operation on June 10 Through a nndline lower ab 
donunal incision the bladdei was opened A firm tumor was found in the fundus 
of the bladder which was firmly adherent to the peritoneum and to a similar 
inflammatory mass in the distal ileum and cecum The ileum was firm, the 
mesentery loaded with large, rubbery lymph nodes A partial cystectomy re 
moved the involved dome of the bladdei, the involved portion of the intestines 
was resected lemovmg the distal two feet of ileum and the entire cecum and as- 
cendmg colon An lleotiansverse eolostom 3 r was performed Achromycin (500 
mg ) was left in the abdominal cavdy, and a Penrose dram inserted into the space 
of Retzius The patient leceived one pmt of blood and withstood the procedure 
well 

Postopei ativety, generalized urticaria was noted and this was treated suc¬ 
cessful^' with beuadiyl The Levine tube was left in place 4 days and the patient 
maintained on parenteral fluids The bladdei unne was completely clear b 3 r the 
third postoperative da 3 r B 3 ' the fifth postopei ative day the patient was passing 
gas f reefy per rectum, the achiom 3 r cin was discontinued and the patient started 
on gantnsm gm 4 times daify The patient was out of bed without complaints, 
the sutures were lemoved on the sixth postopei ati\ e da 3 r Unnalysis at this time 
showed 1 plus albumin with rare crenated red blood cells The bladder catheter 



Fm 1 Biop=\ of lotion in dome of bladder Inflammatory papilloma X 190 
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The finding of a granulomatous tumor of the bladder in a patient presenting 
even a vague history of unexplained diarrhea should prompt vigorous and re¬ 
peated attempts to visualize the possible intestinal counterpart Regional enteritis 
must be considered in the differential diagnosis of urinary tiaet. diseases 
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Fig 4 Ileum Sinus tract can be seen running through section from upper left X 18 

passed without difficulty from this point m the mesenteiy into the lumen of the 
ileum The mucosa of the ileum was congested and edematous until superficial 
erosions 

Microscopically the gioss impiession of legional ileitis was confirmed (figs 1 
2, 3, 4) 

COMMENT 


This case illustrates the fact that nonspecific granulomatous tumor of the 
bladdei may be due to vesical involvement in an extensive regional enteritis 
accompanied, in this case, by an ileovesical fistula It is of interest to note that of 
42 cases diagnosed as regional enteritis at the Nett Haven Hospital since 1940, 
no cases of ileovesical fistula have occurred However, one patient w ho had 
urinary sjunptoms uas found to have a lector esical fistula as a result of diverti- 
culosis, a similar picture uas seen in a case of endometriosis involving the small 
bon el 

Noteworthy pouits in tins case aie 1) the repeated failure to establish a 
diagnosis by comentional means, 2) the erroneous and harmful labeling of the 
patient as a neurotic, 3) the final establishment of the diagnosis bj persistent 
and systematic investigation of the unusual unnniy sjunptoms 


SUMMAin 

A case of regional enteritis with lleoiesital fistula is presented, in which the 
true diagnosis was made only after investigation of the presenting complaints of 
urinary tract infection which was due to a granulomatous lesion of the dome of 
the bladder as a result of involvement with fistula formation m an extensive 
regional enteritis 
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The finding of n granulomatous tumor of the bladder m a patient presenting 
e\ en a a ague hist on,' of unexplained diarrhea should prompt vigorous and re¬ 
peated attempts to visualize the possible intestinal counterpart Regional ententis 
must be considered ui ihe differential diagnosis of unnarv tract diseases 
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Fig 4 Ileum Sinus tract can be seen running through section from upper left X 18 


passed without difficulty fiom this point in the mesentery into the lumen of the 
ileum The mucosa of the ileum was congested and edematous with superficial 
erosions 

Microscopically the gioss impiession of regional ileitis was confirmed (figs 1, 
2, 3, 4) 

COMMENT 


This case illustrates the fact that nonspecific granulomatous tumor of the 
bladder may be due to vesical involvement in an extensive regional enteritis 
accompanied, in this case, by an lleovesical fistula It is of interest to note that of 
42 cases diagnosed as legional enteritis at the New Haven Hospital since 194 0, 
no cases of ileoresieal fistula have occurred However, one patient who had 
urinary symptoms was found to have a rector esieal fistula as a lesult of diveiti- 
culosis, a similar picture was seen m a case of endometriosis involving the small 
bow el 

Noteworthy points m this case are 1) the repeated failure to establish a 
diagnosis by comentional means, 2) the eironeous and harmful labeling of the 
patient as a neurotic, 3) the final establishment of the diagnosis b.\ persistent 
and S3 r stematic mr estigation of the unusual uiinar3 r S3miptoms 


SUMMAR1 

A case of regional enteritis with ileoresieal fistula is piescnted, m which the 
true diagnosis was made onty after irn estigation of the presenting complaints of 
urinary tiact infection which was due to a granulomatous lesion of the dome of 
the bladder as a result of imohement with fistula formation m an extensile 
regional enteritis 
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The finding of a granulomatous tumor of the bladder m a patient presenting 
e\ eri a a ague historv of unexplained diarrhea should prompt vigorous and re¬ 
peated attempts to visualize the possible intestinal counterpart Regional entente 
must be considered ui the differential diagnosis of unnarv tract diseases 
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BLADDER POUCH FOR PROLONGED TUBELESS CYSTOSTOMY 
BERGET H BLOCKSOM, Jr 

Ihis paper is based on the thought that there aie indications for unimpeded 
drainage of the bladder, permanent or prolonged—a simple procedure that 
could be used m patients who are poor nsks and in those in whom urinary diver¬ 
sion without cystectomy is contemplated Recourse, heietofore, has involved use 
of catheters with all the inherent complications of infection, incrustation, blad¬ 
der spasms, pain, etc 

The procedure I am about to describe can almost be gleaned fiom the title 
and will hence require but httle elucidation A midhne incision is made com¬ 
mencing about three finger-breadths above the symphysis pubis and extended 
upward foi a distance of 6-7 cm The rectus sheath is cut in a similar manner 
and the anterior surface of the bladder exposed After reflecting the peritoneum 
cephalad the bladder is entered thiough a high stab incision, unless, as in our 
case, there was already a pre-existing cystostomy hole which had accommodated 
a dePezzei cathetei With the index finger inserted into the bladder, further 
mobilization and elevation of the bladder aie accomplished until it can be 
drawn well up into the wound m an area of the abdominal wall that is smooth 
and would be devoid of folds if the patient were to assume the sitting position 
The walls of the bladder are then sutured to the rectus sheath with absorbable 
sutures and the skin edges in the vicinity of the marsupiahzed bladder are diawn 
down to the bladder walls and rectus sheath with similar sutures to provide an 
abundance of redundant bladder protruding from the wound Closure is com¬ 
pleted with a few heavy dermal sutures embracing all layers of the remaining 
defect in the abdominal wound The cystostomy thus prepaied should admit 
the index fingei very easily Sump drainage may then be piovided for the pa¬ 
tient’s comfort v hile the w ound is healing but this is not essential 

CASE REPORT 

The patient, a 75-year-old white man, had been tieated many years for 
urethral stricture He also had a rather large adenomatous prostate without 
severe symptoms of prostatism although a prostatectomy had been consideied 
The urine was essentially cleai In December 1954 the patient complained of 
pain in the perineum and hard, fibrotic tissue could be felt m the location of 
the perineal urethra He was put on cortisone for a few days following which a 
24F sound was easily passed, however, the patient was unable toioid afterwards 
and had to be admitted to the hospital and placed on urethral intention catheter 
diamage The diagnosis of possible caicmoma of the urethra was entertained and 
on Decembei 22, 1954, under spinal anesthesia, a 24F McCarthy lcsectoscope 
was introduced Inspection of the bladdei and prostatic urethia showed 3 plus 
trabeculation with cellule foimation and a large tnlobni hypertrophy of the 
bladder About 3 cm distal to the external sphincter there was an area of nar- 

Read at annual meeting of South Central Section of American Urological Association 
Mexico CiU October 2S-No\ember 1, 1050 
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rowing with disrupted urethra] mucosa corresponding to the area of palpable 
hardness in the perineum A generous piece of hard, rubberv tissue was then re¬ 
sected from this area 

In spite of the behef that 3 representative biopsy had been obtained the 
pathological report was negative for carcinoma Following this procedure the 
patient was unable to void after removal of the urethral catheter On January 
4, 1955 a punch cvstostomv was done and the patient sent home with a 
suprapubic catheter in place 

During the next month the mass m the perineum failed to recede in spite of 
diversion of the urrnnrv stream, so he nas readmitted to the hospital On Febru 
arv 7, 1955 an open biopsv was taken the pathological report was squamous 
cell carcinoma On Februarv 10, 1955 a total pemsectomv, earned down to 
tnangular ligament was performed The wound was closed around an mdveiling 
Folev catheter which had to be soon removed because of intolerable bladder 
spasms We were forced thereafter to relv on drainage bv wav of the suprapubic 
punch evstostomv which also was to cause much trouble in terms of recurrent 
episodes of bladder spasms calcification and finally bladder calculi in spite of 
even- prev entiv e measure 

We persisted in following the Datient and put up with numerous calls of com 
plamts relative to the catheter for the next 17 months chief!v because we took 
a dun new of his prognosis and of accomplishing further operative procedures 
In June 1956 we decided that there was no discernible recurrence of the carcinoma 
and that he possibh had non-x-rav-opaque bladder calculi He wa= readmitted 
to the hospital the bladder was explored and one large bladder calculus was re- 
mov ed m addition to a collection of gravel in the prostatic urethra The bladder 
was marsupiahzed as heretofore desenbed 

COMMENT 

I have been unable to find a report of this procedure m the literature and the 
prerent editor of the Yearbook of Urology, Dr William Wallace Scott, as 
sures me there has been none m the 6 v ears of his tenure of office 

I am not unmindful of Peyton and Headstream’s recent report of construe 
tion of a perineal urethra with a skm graft technique In our case how cv er the 
patient would have had to have a prehnunarv prostatectomv for which he was 
neither phvsicallv nor psvehicallv a candidate The procedure we are describing 
seemed a nearlv ideal wav out of a dilemma 

We had considered other wav s of divertmg the urine all of which w ould liav e 
required more extenave surgerv \nv method which leaves an intact bladder m 
place without drainage is contraindicated We have observed an example of 
tlu- where a general surgeon from mother citv performed a Bncher pouch opera¬ 
tion liecaure of incontinence and neurogenic bladder supposedlv due to spina 
bifid 1 55 e were con-ulted beeaure the patient had been having recurrent chills 
and fever over a period of 2 veare Insertion of a catheter through the normal 
urethra into the intait bladder produced a gush of extremelv foul pu- there- 
aiter the patient wa- instructed m the tire of herrelf to prevent further such 
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I am led to speculate on other indications foi this piocednre Persistent en 
crusted cystitis, from whatever cause, might be an indication It would seem to 
me to be highly suitable also for some cases of neurogenic bladder, especially 
if dilated ureters with reflux are present and constant unimpeded drainage 
would be better than leconstituted near-normal micturition which might be 
achieved by other means 

We have observed a case recently in an infant where there was a very thick 
w r alled bladder apparently due to partial bladder neck obstruction The bladder 
itself contained no lesidual urine but the ureters were enormous and the urine, 



Fig 1 Two weeks postoperatnelj and with temporal bng 
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taking the lines of least resistance continued to stretch the ureters This case 
requires continual uninterrupted drainage to cause shrinkage of the ureters before 
tackling the bladder neck obstruction I don t believe intermittent micturition, 
if it could be obtained prior to shrinkage of the ureters -would suffice because 
the bladder at best -would be an almost ngid undistensible conduit and the 
thin ureteral walls would have to act as the detrusor In such a case a large 
suprapubic catheter might suffice but considering the potentialitv of catheters 
to cause foreign bodies the bladder pouch on a prolonged though tem¬ 
porary basis would in im opinion be better Since the infant is still in the 
wetting stage no prosthetic appliance would be needed The procedure used in 
such a case as this obviouslv must be one that can be reversed at anv time much 
as a loop colostomv can be repaired and an intact colon reconstituted Its limita¬ 
tions need exploring obesity xnav be a contraindication and the operation might 
prove to be difficult on a severely contracted bladder However it should be em¬ 
phasized that our patient with the urethral carcinoma had a considerable de¬ 
gree of contraction after l 1 1 vears of constant suprapubic drainage 

Our patient has had no bladder spasms since operation carries no residual 
unne and so tar has formed no stones His bladder and even his prostatic urethra 
can be explored digitally without anesthesia The greatest difficult!' has beyn 
teaching him and his fannlv to cement the bag properly but success seems as¬ 
sured m this regard as he has gone more than three davs without the bag eonung 
oS and in am event, this is an individual problem 

In this connection there is need for a better prosthetic apphancre—one that 
has a more flexible run to be cemented to the skin so that it will not tend to pop 
off when the contour of the skm changes with the position of the body Even as 
it is we are happier to be spared constant telephone calls office calls and multi 
tude oi complaints we endured the manv months the patient wore the catheter 

SUMMERY 

A simple method oi using the bladder as a pouch for tubeless diversion of the 
unne has been presented 

An illustrative case has been presented 

517 5 fall cat Art« Bldg , Txitea S 01 la 
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I am led to speculate on other indications foi this procedure Persistent en 
crusted cystitis, fiom whatever cause, might be an indication It Mould seem to 
me to be highly suitable also for some cases of neurogenic bladder, especially 
if dilated ureters with reflux are present and constant unimpeded drauiage 
would be better than reconstituted neai-normal micturition which might be 
achieved by other means 

We have observed a case recently in an infant where there was a very thick 
walled bladder apparently due to partial bladder neck obstruction The bladder 
itself contained no lesidual unne but the meters were enormous and the unne, 
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Diagnostic procedures commonly accomplished m cases of suspected bladdei 
cancer need not be reviewed here In this regaid Jewett has cited the need for 
careful bimanual examination under anesthesia so that superficial or deep infil¬ 
tration can be recognized Choice of treatment of urinary bladder cancer lunges 
to a great extent on the presence or absence of infiltration and on the degiee of 
infiltration if such is present There is a high percentage of vascular invasion in 
tumors infiltrating the musculans or beyond 9 Recent w'ork by Baker and col¬ 
leagues 10 indicates a possibility that even wnth superficial bladder tumors there 
may be involvement of a considerable portion of the bladder lymphatics without 
cystoscopic evidence There may even be lymph node involvement 
The present status of the treatment of bladder cancer has been w ell put by 
Marshall, 7 who states that “While awaiting some chemotheiapeutic solution to 
the problem of bladder tumors, specifically bladder cancers, or some under¬ 
standing of their pathogenesis that might assuie their prevention, urologists 
have to treat patients by the means at their disposal, though these means may 
appear inadequate ” Radiation theiapy is one of the means at oui disposal for 
treating bladder cancer 

Many different methods of ladiation have been used These include external 
radiation, interstitial radiation with radon, radium and radioactive isotopes, 
intracavitary radiation with sohd and liquid ladioactive materials, and intra¬ 
cavitary radiation with contact therapy appaiatus at suigery (Chaoul appara¬ 
tus) 

As so called supeivoltage therapy appaiatus was developed and put into use, 
reports m the hteratuie indicated that tins form of external radiation might 
improve the results of therapy in cases of bladder cancer ovci that obtained with 
conventional radiation therapy (200-250 kvp range) About three years ago w e 
obtained a cobalt 60 teletherapy unit and decided to tieat some cases of bladder 
cancer with this unit in order to study the effectiveness of this type of radiation 
therapy 

The cobalt GO umt used is a theiation model B manufactured by the AEC of 
Canada Limited, Ottawa, Canada (fig 1) The radiation from this unit is equiv¬ 
alent to that obtained from a 3 MEV x-ray therapy apparatus Briefly, it has 
all of the advantages of supervoltage x-ray, including mcieased depth dose, 
decreased skin reaction, a decreased integral dose winch lends to better toler¬ 


ation of the radiation by the patient and decreased selective absorption in bone 
With this apparatus, because of its mechanics and the absence of cables, pre¬ 
cision rotation of the rndioactne source about the patient is possible 

Ml cases here reported were treated with this unit utilizing full rotational 
technique The axis of rotation is the center of the urinary bladder The method 
used for localization of this point is ns follows The bladder is filled with opaque 
contrast, medium The patient is placed on the radiographic table in the supine 


• McDonald, J U nnd Thompson G J Carcinoma of urinnn bladder nnthoW.nnl 
studj with special reference to in\nsi\cnc« ind \nsculnr uunsion J Urol’, GO 435^45* 

hmnliM,"’ ?°6rol G 7°r4 n 3^45 B 19M d J ° ,m V ->oI 0f nenl studi of aesical 
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COBALT-60 TELETHERAPY FOR URINARY BLADDER 
CARCINOMA TWO AND ONE HALF YEARS’ 
EXPERIENCE 

L E PLAJIK, J W GROSSMAN and S D CAMPANELLA 

Urinary bladdei cancer continues as the most important malignancy of the 
urinary organs 1 The death rate from bladder cancer is 3 2 per cent of the total 
deaths from malignant disease The etiology of the disease remains obscure 
Certain chemical compounds, benzidine and beta nepthylamme, are responsible 
for the formation of occupational tumors 2 3 4 Some work indicates that m the 
general population a defect m the metabolism of tryptophan in certain indi¬ 
viduals may cause them to develop bladder cancer 6 

Piactically all tumors of the urinary bladder are epithelial in origin They 
occur pnncipally in adult life and about tv o males are struck with the disease 
for eveiy female The important factors m prognosis are the degree of malig¬ 
nancy and the depth of infiltration, as established by Jewett 6 These two factors 
are closely linked, and as a rule low grade carcinomas are encountered m super¬ 
ficial stages of penetration and the more malignant carcinomas in deep stages 
of penetration So close is this association that if one encounters a bladder cancer 
which histologically is highly malignant, but which appears to be superficial, an 
upwaid revision of the degree of penetration should be considered 7 

The more favorable outlook for the patient with malignant papilloma or in- 
filtiatmg carcinoma with superficial penetration as compared to the unfortunate 
individual upon whom a diagnosis is made only after there is deep muscular 
penetration, frequently associated with perivesical extension or metastasis, seems 
v ell established Results of studies following cystectomy reveal that tumors in- 
filtiatmg less than half v ay through the musculans aie usually still confined to 
the bladdei v all and without metastases, indicating that the frequency of lymph 
node metastasis is piobably closely related to the depth of penetration of the 
tumor The degree of tumoi infiltration is reflected somewhat by the duration 
of symptoms manifested chiefly as hematuna and vesical irritability with or 
without pyuna Hematuna and vesical irritability of some duration frequently, 
but of cour-e not absolutely , indicate infiltration s 

Read at annual meeting of South Central Section of American Urological Association, 
Mexico Cit}, October 2,8-Aovember 1, 1956 

1 Whitmore, W F , Jr and Marshall, V F Carcinoma of the bladder Surg Clin N 
Amer , 33 501-515,1953 

’McDonald, D F and Lund,R R The role of urine in vesical neoplasm i Lxperimcn 
tal confirmation of the urogenous theory of pathogenesis J Urol , 71 560-570, 1954 

3 Uebelin F and Pletscher, A Atiologie und Prophylaxe gewerbhcher Tumoren in dcr 
Fnrbstoffindustne Schweiz med Wchnsehr, 84 917-920,1954 

4 Scott W R and Bowl, H L A stud} of the carcinogenic effect of bctnnnphthjlarnine 
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1 Bo}land E , Hams J and Horning, E S Induction of carcinoma of bladder in rats 
with acetnmidofluoreno Bnt J Cancer, 8 647-654 1954 kiwj„ r T 

“Jewett H J Simple c\ stectoim and segmental resection for cancer of the bladder 
^ ^Marshall, V F Current clinical problems regarding bladder tumors Cancer, 9 543- 

55 °“’jewett H J Infiltrating carcinoma of bladder J A M A , 148 IS/- 1S9, 1952 
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Fig - a Me-hod o oV-utnac ameno-'Pestero- loealrauon raoiog~mhs ct rnw 
b'auu?r L*-"d rxarker «m-' a- in rets ion on ilvvY.n with wa lent supine Ins marks wt 
taid^ on pa-ent - - tra eor-ea-poneing to bad a-mvs b So -tin sot la.e~U view l pmcht lu- 
e,.- nxi' vn>h lend win it mi m ew 1 - a-e 'boon X n\ beam r mreweu u sverelv 
se-os> -ab’e 

nti? 0 ’ transient radiation sickness It usnallv t ike? si\ to sot on weeks to delta or 
a tumo' dose o- 5 000 r and seven to nine week? to deha er i tumor dose of 7 000 
r The Se’d sire wines from 10 bv 10 cm to 15 bv 15 cm 
The entire b’adder was treated m all eases An nodose chart shoavmg the dts- 
vnbution oi radiation, to- a 10 bv 10 un penal is shown m figure 4 Tho 10 ba 
10 cm portal was used where irom ivailab'e data it seemed tint the tumor was 
eo iSned to the immedute bladder area No larger portal thin 15 bv 15 cm was 
used vhere spread beaond the b’adder and lvmph node metistases were str- 
peued At times the sire oi the b’adder a? seen m the hxihnuon e\ stogr-im 
detemnnevl the sire o* the pp-tul 

Radiatio a therapv adnumstered m less than lethal doses can alter tumor 
stroma such that subsequent radiatio i therapv administered bv whateier meins 
ma\ tail to produce eaen good palhatne results In the senes of uses reported 
those patients with previous radiatio i therapv did poorla Tumor stroma is of 
great imponanee m rad’ation therapa This stroma m be advexselv altered In 
mtecuou so as to actualn trustrate successiul Treatment It is tliereiore import mt 
to control mux non as much a.- possible pnor to the start oi radiation therapi ' 
The patients m thr senes wexe referred bv a number ot urologist? tor treat¬ 
ment No one who has not actualh done so can appreciate the ditneultv of assem¬ 
bling essentia! data m such a suuition It became readih nppirent tint the 
onb eomnao i meeung ground lo" griding these umior wn- a snub ot biops\ 
matenal Following therapv accurate cv-tonopie and naiero<eopH lollowaips 
were obtained at vamng mtervab aner completion oi therapv stable It 
"With cxceptio i o'e ease with a i-naonth followup ill patients pnsenth 
l>emg loll owed tempted iheranv at leas" a v ear Knore tlie«e c a-e> were ch arted 
Twentv-three patients comp’eted the therapv Oi t litre 7 patient-, died oi the 
di^ea-o the earhes* I nao uh- aite- comp’etion of therapv One diet! ot c ardm 
a aahate 10 mow dr afte" thcraov with res-duil tumor and one tiled m 3 months 
an urenua wmh nr-dual tumo- One patient died undent alb and no amopsv 
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J' UI ' Tlmrntion H lolinlt 00 tclotluirnm unit l’nliiiiit in position on tronlmonl oouoli 
Jnlhof ml n I ion of imliomilno souioo mound pnliont in iixiii nlml )>j nlnlooirolo 

position <'\iu*t !> is ho is to ho placed foi (ho actual liojitniont Am anloiioi-pos- 
tonoi and it Intend indiojpnph, w 1 11 1 Ihotonlinl bon in bon/ontnl, aio mndoof the 
uiinan blnddei Foi (ho anlonoi-postal ioi him a niniKoi ncido of lend slnps is 
fastened to the pitiont’s abdomen with ndhesne tape, and the position of the 
stii[is painted on the skin with ink (fig 2 , I) Km the Intend view (wo ((plight 
mmkois wilh lenl ^lnps I mi npnil aie used, one m conlmt with each Intend 
nspott of (ho pelus ((tg 2, li) 

h'lom these (dins the contoi of (lit hladdei is deleimined in two planes On 
the Intel d films the depth of the eon lei of the hladdei above (he (able top is 
measuied The inloisedion of a line piojedcd downwind fiom (he nnleiioi skill 
mnikoi o\ei (lit' hladdei midhno with the piopoi dejith jioinl is the tentei of 
the hladdt'i anti the axis of lotation (fig {, A anti li) 

\ tonstanl lumoi souite distante tif 7"i tm was used in all tnsts Complete 
million was emplmed with the souue mm m^ about the patient at i speed of 
one lmolnlion pei ininult' I\Iosl patients weie tieiled r > dins n week, with an 
a\ei igo tlaih ttimoi tlose ot 200 i Duunp; the ionise of tlit’ lieatment short 
pounds of lest of stweial dn\s are lequned btcause of lesullant fistitis, pint- 
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Fig 2 a Method of obtaining antenor-postenor localization radiographs of unnary 
bladder Lead marker stnp is in position on abdomen wuh patient supine Ink marks are 
made on patient s skin corresponding to lead strips b set-up for lateral men* Upright-In¬ 
cite rods with lead strip at cm intervals are shown A-rav beam is directed transverselv 
across table 

titis or transient radiation sickness It usually takes six to set en weeks to deliver 
a tumor dose of 5 000 r and set en to nine weeks to deliver a tumor dose of 7 000 
r The field size vanes from 10 by 10 cm to 15 by 15 cm 
The entire bladder was treated in all cases An isodose chart showing the dis¬ 
tribution of radiation for a 10 bv 10 cm portal is shown in figure 4 The 10 by 
10 cm portal was used where from available data it seemed that the tumor was 
confined to the immediate bladder area No larger portal than 15 bv 15 cm. was 
used where spread bevond the bladder and lvmph node metastases were sus¬ 
pected At times the size of the bladder as seen m the localization cvstogram, 
determined the size of the portal 

Radiation there pi administered in less than lethal doses can alter tumor 
stroma such that subsequent radiation therapv administered by whatever means 
mav fail to produce even good palliative results In the senes of cases reported 
those patients with previous radiation therapy did poorly Tumor stroma is of 
great importance m radiation therapv This stroma can be adverselv altered bv 
infection so as to actuallv frustrate successful treatment It is therefore important 
to control infection as much as possible pnor to the start of radiation therapy ' 
The patients m this senes were reierred bi a number of urologists for treat¬ 
ment No one who has not actuallv done so can appreciate the difficulty of assem¬ 
bling essennal data m such a summon It became readih apparent that the 
onh common meeting ground for grading these tumors was a studv of biopsv 
matenal Following therapi accurate cvstoscopic and microscopic followups 
were obtained at lamng internals after complenon of tberapi (table 11 

With exception of one case with a 3-month lollowup all patients presenth 
being followed completed therapv at least a i ear before these cases were charted 
Twemv-three patients completed the therapi Of these 7 patients died of the 
di5ea«» the earliest 3 months after completion of therapi One died of cardiac 
lailure 10 months ofrer therapi with residual tumor and one died m 3 months 
tn uremia with residual tumor One patient died ai'cidentalh and no autopsi 
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Fro 1 Theratron B cobalt-00 teletherapy unit Patient in position on treatment couch 
Path of rotation of radioactive source around patient is indicated by white circle 

position exactly as he is to be placed foi the actual treatment An anterior-pos¬ 
terior and a lateral radiograph, with the central beam horizontal, are made of the 
urinary bladder For the antenor-postenor film a marker made of lead strips is 
fastened to the patient’s abdomen noth adhesive tape, and the position of the 
strips painted on the skin with ink (fig 2, A) For the lateral view two upnght 
markers with lead strips 1 cm apart are used, one m contact with each lateral 
aspect of the pelvis (fig 2, B) 

From these films the center of the bladder is determined m two planes On 
the lateral films the depth of the center of the bladder above the table top is 
measured The intersection of a fine projected downward from the anterior skin 
marker ovei the bladder midhne noth the pioper depth point is the center of 
the bladder and the axis of rotation (fig 3, A and B) 

A constant tumor source distance of 75 cm was used m all cases Complete 
rotation was employed with the source moving about the patient at a speed o 
one revolution per minute Most patients were treated 5 days a week, with an 
average daily tumor dose of 200 r During the course of the treatment short 
periods of rest of seveial days are required because of resultant cystitis, proc- 
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Fig 3 Resulting (a) anterior posterior and ^ 
narj bladder Position of center of bladder ori the^antenor poste nter of bln( lder On 

posmon & » found b^ promoting center of 

bladder xTo P each marker and taking mean of two readings 

was obtained In one case there is persistently P°*bve 

and in one other the biopsj is equn ocal The remaining P ^ susplcIOUS 

cjstoscopicalh, and some by biopsj where Me pieces *orthy 

legions or m a previous tumor-beanng area There were 
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out evidence ot tumor 2^> Nears after completion of therapv This would seem 
to indicate that e\en some fairlv extensile tumors are radiosensitive This 
possibiktv of a favorable response and hope for a decreased percentage of recur¬ 
rence of superficial tumors, because of destruction bv radiation of independent 
foci that are not readilv evident for treatment be other means, must be kept m 
nund 

Certainh there is no argument against radical surgerv m suitable cases of 
unnan bladder carcinoma where surgen is considered curative 

Therapv as outlined here, is considered a suitable pallium e instrument n here 
needed, and one wonders if tune mnv not prove the north of its use in cases 
treated bv conservative surgerv as a prophvlavas against subsequent tumor 
recurrence with dire consequences 

4S00 Gibson Bird , SJd , Albuquerque, iV M 



Table 1 —Summary of urinary bladder carcinoma cases treated with cobalt-60 rotational 
beam teletherapy, January 1964 to July 1956 


Age 

bex 

Tumor Grade 

Dosage R, 
Days 

Completed 

Post 

Cobalt 

Cysto 

Post 

Cobalt 

Biopsy 

Signs 

Symptoms 

Results 

80 F 

TC 2 

5800 37 

Neg 

Neg 

Earlj BC 

Noct 2 

Good 



2-54 



non 300 

times 







cc 



69 M 

TC 2, e\ten- 

7109 46 

Neg 

Neg 

0 

0 

Good 


sive 

4-54 






67 M 

TC 1 

7000 56 

Neg 

Neg 

0 

0 

Good 



7-54 






58 M 

TC 1, sessile 

8040 56 

Susp 

Neg 

BC 100 cc 

Freq 

Good 



8-54 






79 F 

TC 2 

6522 43 

Neg 

Neg 

0 

0 

Good 



10-54 






57 M 

TC 1 

7603 51 

Neg 

Neg 

0 

0 

Good 



11-54 






65 M 

TC 2 

7605 58 

1 Neg 

Neg 

0 

0 

Good 



12-54 






74 M 

TC 2 

7500 43 

Neg 

Neg 

Incont 

Incont 

Good 



12-54 



from TUB, 



64 M 

TC 1 

6534 46 

Neg 

Neg 

0 

0 

Good 



4-55 






62 M 

TC 3 

8000 58 

Neg 

— 

0 

0 

Good 



7-55 






60 M 

TC 2-3 

7068 50 

Neg 

— 

0 

0 

Good 



7-58 






Equivocal biopsy 

58 Mt 

TC 3 

8000 59 1 

Susp 

Susp 

BC 30 cc 

Freq 

Palliative 



7-55 | 


_ 





Persistent disease 


55 M 

Sq cell 4 

4590 39 
1-54 

Pos 

— 

Hematuria 

Freq 

Died 6-54, Ca 

79 M*f 

TC 4, adenoca 

5238 40 
6-54 

— 

— 

Suprapublic 

fistula 

Drainage 

Died 1-56, Ca 

59 M 

TC 2 

7489 47 

Pos 

Pos 

BC 200 cc 

Freq 

Palliative 

79 M| 

TC 2 

8000 56 
8-54 

Pos 

Pos 

0 

0 

Died 7-55, Car¬ 
diac failure 

65 F 

I 

TC 3, 
e\enter 

7178 60 
10-54 

— , 

— 

0 

0 

Died 9-55, Ca 

64 Mf 

TC 4, 
ext raves 

712S 52 
12-54 

Pos 

Pos 

0 

Freq 

Died 10-55, Ca 

53 M* 

[ Sq cell 4 

4047 33 
12-54 

Pos 


Hemat 
pain BC 1 
90 cc j 

Freq 

proc¬ 

titis 

Died 1-56, Ca 

79 M 

TJndiff Ca 

6290 47 
6-55 

Pos 

— 

0 

0 

Palliative 

55 M 

Anaplas TC 
extraves 

8000 53 
4-55 

Pos 

— 

0 

Freq 

Died 7-55, Ca 

57 F* 

TC 2 

4800 50 
5-55 

Pos 

Pos 

BC 120 cc 

Freq 

proc¬ 

titis 

Died 3-56, Ca 

49 Mt 

Sq cell 
extraies 

6000 48 , 
5-56 1 

J 

— 1 

1 

Hematuria 

feier 

Freq 

Died 8-56, urc 
mi a Ca 


TC —Transitional cell, BC—Bladder contracture 
* Previous radiation t Previous segmental resection 
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pitalizanon at Hughes Spalding Pavilion a tedious circumcision lor obliterative 
balanoposthifas and an internal urethrotomy for dense strictures were done 
Cvstoseopt was performed and was deemed teehmcallv unsatisfactory due to 
severe e\ stitis or extensive t urn or formation Antibiotics were given for infection 
and on Mat 11 1956 another e\ stoseopy under local anesthesia m the office was 
interpreted as showing generalized bladder neoplasm The patient was admitted 
to the hospital and routine preparations made for cystectomy and bowel trans¬ 
plants using sulfat hahdin e The work of Bohne and associates had been noted 
and the following procedure was performed 
Spinal anesthesia was administered With the patient supine the abdomen and 
genitalia were prepared and draped and a roidline incision made from the sym- 
pht sis pubis to the umbilicus Bleeders were clamped and ligated with 00 chromic 
catgut The rectus fascia was incised and the recti muscles separated Retract¬ 
ing the peritoneum supenorlv blunt dissection was used to free the anterior 
and lateral sides of the bladder and prostate By placing transfixion sutures of 
Xo 1 chromic catgut m the puboprostatic vascular pedicle the prostatic urethra 
could be severed at the apex with minimal hemorrhage The prostate was then 
grasped on its free end with two Allis forceps and the remaining prostate and 
posterior bladder dissected carefully off the rectum The lateral vascular pedicles 
including the vasa deferenna were clamped in multiple senes, divided and 
ligated with Xo 1 chromic catgut The ureters were cut about 1 5 cm above the 
bladder Then the entire specimen including the prostate bladder seminal 
i e-icles parts of the vasa deferentia and parts of the lower ureters were removed 
m one mass Xo nodes were found but probable rectal fixation was present The 
lower ureters could be seen free in the emptv pelvic cavitv and by crossing m a 
straight line the ureters could be approximated to the cut postenor urethra 
without tension Then two 10F red rubber urethral catheters were inserted 
through the penile urethra about 15 cm projecting abo\ e the se\ ered prostatic 
urethra and about 6 to 9 cm projecting bet ond the meatus One catheter was 
threaded up one ureter and the other up the other ureter The ureters and pos¬ 
terior urethra were then approximated with two sutures of 00 chromic catgut 
The catheters were anchored to the penis by sutures to the glans and bv adhesive 
tape A one-half inch Penrose dram was left in the space of Retzius and the 
v ound closed with Xo 1 chromic catgut for the muscle and fareia and 3-0 black 
silk lor the skin The operating time was 2 hours 1 pint of blood wa= used the 
condition ol the patient remained =atisfaetorv 


The pathological report was ad\aneed adenocarcinoma imolvmg the prostate 
bladder and reminal tesicles and extending through the line of excision 

Po-xoperameh the urethral catheters were left indwelling for 3 weeks Mod¬ 
erate -uprapubir drainage occurred for 10 da\« then ceared After removing 
the catheter- the patient complained of marked frequency with precipitous t oid- 
mg for about tvo weeks On June 15 3950 he «a= *een in the office and toided 
3 ounce- with good control and a normal stream ’ One month later the capacity 
" at ]f) ouncei; 'Kh onb occasional enure-i- Two months after cic te<: t om . „ 

ci-togramreieaW Marge bladder and bihtcnil ureteral reflux \ film made 
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RADICAL CYSTECTOMY FOR ADVANCED CARCINOMA OF 

THE BLADDER 

THOMAS J FLORENCE 

Vesical cancers show tremendous individual variations The types of neo¬ 
plasm, then sizes, locations and number, the depth of invasion present, the 
existence of local or distant metastases all these make no two cases alike as to 
treatment or piognosis In this discussion I would hke to postulate that particular 
gi owth which might be cured or greatly helped by total cystectomy 

Urine is formed continuously in the kidneys and only by the development of 
a suitable reservoir has man become a social animal To date this reservoir, the 
urinary bladder, has resisted “successful” imitation Therefore its removal is 
no trivial affair, making any but an aquatic existence precarious The immediate 
and chief problem is where to place the ureters Tu o methods are now in well 
established usage Skin ureterostomy may be done or some portion of the gastro¬ 
intestinal tract can be used Both procedures aie consistent with several years 
of fairly normal life and each deserves consideration if a serious disease can be 
cured or greatly ameliorated However certain major objections exist, such as 
ureteral obstruction, reabsorption of electrolytes, infection and inconvenience to 
the patient 

For many reasons a more natural or phj'siologic solution has been desired 
Stimulated probably by the observation that the bladder has a remarkable re¬ 
generative power, partial cystectomy has been earned to the extreme in the ex¬ 
perimental work of Bohne, Osborne and Hettle at the Henry Ford Hospital in 
Detroit They removed the entire bladder m dogs and obtained a regenerated 
pouch lined with transitional epithelium and containing smooth muscle in its 
v all Six to ten weeks were required for epithehzation Smooth muscle was pres¬ 
ent at fourteen to sixteen weeks In one dog a section at 21 weeks shou ed ganglion 
cells and nerve tissue Functionally a number of the animals were continent and 
voided in a normal mannei The longest sumv or at the time of reporting was 
nine months Only 3 cases v ere described m detail and ureteral reflux was men¬ 
tioned in tv o of these Technically the entire bladder was removed and a plastic 
mold inserted to serve as a fiamework for the future “bladdei ” Later a collapsible 
plastic bag with ureteral extensions n as used This could be deflated and removed 
through the urethra The overall mortality and morbidity v ere high 

CASE REPORT 

A 44-year-old married Negro man v\ as seen April 6, 1956 because of gross 
hematuria due possibly to excessive lifting on his job at a potato chip factory 
The urinalysis shoved maiyy blood cells, 2 plus albumin and no sugar Maiked 
phimosis was present On lectal examination haidness and irregulantv of the 
piostate and bladder region u ere felt with questionable fixation Preliminary in¬ 
ti avenous urograms in the office demonstrated bilatei al moderate hydronephrosis, 
uieteral dilatation, and a small, irregular bladder Ten dais later during bos- 

Read at annual meeting of South Central Section of American l rological Association, 
Mexico Citi, October 2S-No\ ember 1, 1950 
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immediately aftei voidmg showed complete emptying with much drainage of 
the dilated pelves and uieters Intravenous urograms 2 days later demonstrated 
prompt and good function with little change in the hydronephrosis from that 
before surgery Hospitalization for further studies was done in September 1956 
The blood urea nitrogen was 20 mg per cent A cystogram again showed bilateral 
reflux and some diminution in “bladder capacity ” Investigative zeal prompted 
a probably umvise attempt at cystoscopy and biopsy of the new “bladder ” The 
“bladder” wall appeared smooth and not unlike normal mucosa except in the 
floor where lecurrent tumor was suspected At tins point manipulation resulted 
in penetration of the superior -wall with visualized entrance of a piece of greatei 
omentum through the tear Cystoscopy was discontinued and a 20F Foley 
catheter inserted to keep the bladder empty for 10 days To our surprise no 
complications occurred At the present time the patient is living with cancer 
His general condition is fair The urine contams many pus cells and there have 
been two episodes of acute pyelonephritis which responded to penicillin and 
streptomycin A noimal sensation to void developed 6 weeks after surgery 

In assaying the worth of a new procedure one example is woefully inadequate 
Also any particular example might well be completely misleading However such 
was done and an attempt wall be made to give a personal evaluation The 
method is attractive because of simplicity in execution and naturalness of results 
After removing the pathological process the operation is essentially over, cer¬ 
tainly an advantage over surgery which incorporates bowel transplants The 
patient can still void in a normal manner and a closed urinary tract is preserved 
against invading mucro-orgamsms Data aie still necessary to determine whether 
such a simple procedure as was done in this case will suffice or whether an inflat¬ 
able apparatus produces a better bladder The permanent vesical capacity and 
how often reflux will occur must be determined in human cases Also what 
effects this type of leflux null have on kidney function and if any method of 
correction can be done pose intriguing problems From the important stand¬ 
point of total removal of cancer I believe this method is as effective as any not 
involving removal of the rectum 

In conclusion, a new operative procedure is leported It is technically feasible 
and probably workable However it is neither lecommended nor condemned 
but merely presented m the hope that other urologists may by frequent usage es¬ 
tablish its true place m the treatment of bladder cancer 

403 Boulevard, N E, Atlanta, Ga 
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PRIMARY CARCINOMA OF THE MALE URETHRA REPORT OF A 
SEVEN-YEAR CURE BY RADICAL SURGICAL EXCISION 

HARR! M SPENCE and JOHN DENMAN 

From the L rologtcal Department of the Dallas Medical and Surgical Clinic and Parkland 

Memorial Hospital, Dallas, Texas 

The purpose of this papei is to report a case of a seven-yeai cure of priman 
caicmoma of the male urethra with emphasis on the operative procedure em¬ 
ployed and the long-term pie- and postopeiative period of observation The 
growth occuired in the bulbous uiethra and was removed by an extensive bloc 
dissection, aftei winch the uiethral continuity was re-estabbshed bj r anastomosing 
the pioximal segment of the pende uiethra to the membranous urethra by sub 
cutaneously telescopmg the perns backward 

The cluneal and pathologic featuies of primary carcmoma of the male urethra 
have been well summarized by McCrae and Fuilong, who made an extensive 
analysis of all leported cases up to 1950 Of their 239 collected cases, 41 per cent 
occuried m the “anterior” oi penile urethra, 54 per cent occurred in the “pos¬ 
terior” urethia, (bulbous, membranous, or prostatic), with both regions involved 
in 5 pei cent 

This lesion is uncommon, and, like cancel eLeivheie, its presence may go un¬ 
detected, iilule symptoms alone aie treated The etiology is uncertain but is 
perhaps related to chiomc in Ration associated with an urethral stricture of 
long standing The most common symptom is obstruction of unnation Tins is 
often noted m those v ho are being legularly dilated for a stricture, as an mcrease 
m contraction, requiring progressively shorter mteivals between dilations 
Troublesome bleeding, despite gentle instrumentation, also is suggestive 

In the re\ ie\\ by McCrae and F uiloug, the peak incidence was m the 50’s with 
extremes of age being 18 to 91 yeais Detection of a palpable tumor mass (42 per 
cent) and fistula formation (32 per cent) nere noteworthy features in their senes, 
nhile recuirent hematuria (10 pei cent) as a piesenting complaint, v as com¬ 
pel atively mfiequent 

Pathologically, squamous tell caicmoma has been found most fiequently m 
the reported cases and apparently arises by metaplasia from transitional epithe¬ 
lium in the piesence of chronic nritation Metastasis to iliac nodes may be ex¬ 
pected v hen the site of ongin is in the posterior urethra nbereas metastasis to 
the inguinal nodes is associated i\ ith the lesions of the penile uiethra In addition, 
metastases to lung and lii ei are recorded 

Unfortunately in most cases the diagnosis has been made too late to permit 
curative tieatment Without defimte treatment no patient i\as found to have 
In ed ov ei ten months by McCrae and Furlong, who concluded that if the location 
of the lesion permitted, amputation of all, or part, of the penis appeared to gn e 
the best results The «ame authors found that resection of posterior urethral 
tumors nith re-anastomosis or urethrostomy had been successful!! earned out 

tcccpted for publication \pnl 18, 1957 
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in 10 of 15 cases, and 5 of the patients so treated w ere Imng oc er 5 years Further 
di^cu'-'ion of the operatic e treatment will follow the report of our ca Q e 


CASE REPORT 

Parkland Memorial Hospital Xo W1S792 H A, a 76-} ear-old colored laborer, 
was admitted to Parkland Hospital on Julj 28,1949, with the chief complaint of 
a small, hard mass m the perineum, associated with difficulty of unnation and 
hematuria He stated that the mass had been present for one month prior to 
admission The diagnosis on admission w as periurethral abscess 

The past histon rec ealed that 11} ears previousl} he had been hospitalized at 
the same institution for acute retention of urine due to a urethral stricture which 
subsided after dilations Some difficult} with unnation persisted, how ec er, and 
a few months later a transurethral prostatic resection of a median bar type ob¬ 
struction was performed The pathologic report of the tissue remoced was 
“fibrous and adenomatous hyperplasia of the prostate ” Cj stographj at that 
time had shown a small c esical die erticulum 

The patient did well thereafter for six } ears, being seen next in September 1954, 
when a recurrence of the urethral stricture was noted, and was dilated to 14F 
with difficult} Periodic dilations oi er the next four months rebec ed his symp¬ 
toms and he faded to return He had had no treatment oc er the 5 } ears preceding 
the current admission 

Abnormal physical findings on admission were confined to the perineum where 
an indurated, nontender, nonfluctuant mass, about the size of a golf ball was 
palpable \ “wooden” eomistenc} was noted b} one examiner Rectal examina¬ 
tion showed a small fibrous prostate Pertinent laborator} examination recealed 
mdd diabetes and p} una Attempted c} stourethroscop} evas umatisfactorc A 
urethrogram rec ealed a long stricture of the bulbous urethra with an apparent 
fistula formation in the area of the mass (fig 1, 4) 4n excretorc urogram show ed 
a normal unnarc tract and two moderate =ize dicerticula of the bladder 
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in 10 of 15 cases, and 5 of the patients so treated x\ ere living o\ er 5 y ears Further 
discussion of the operates e treatment mil folloxt the report of our case 


cyse report 

Parkland Memorial Hospital Xo IV18792 H A, a 76-y ear-old colored laborer, 
xxa« a dmi tted to Parkland Hospital on July 28, 1949, mth the chief complaint of 
a small, hard mass in the perineum, associated mth difficulty of unnation and 
hematuria He stated that the mass had been present for one month prior to 
admission The diagnosis on admission was periurethral abscess 

The past history re\ ealed that 11 y ears previously he had been hospitalized at 
the same institution for acute retention of urine due to a urethral stricture which 
subsided after ddations Some difficulty mth unnation persisted, how ex er, and 
a feu months later a transurethral prostatic resection of a median bar type ob¬ 
struction was performed The pathologic report of the tissue remoxed xxas 
fibrous and adenomatous hyperplasia of the prostate” Cystography at that 
tune had shown a small x esieal dix erticulum 
The patient did x\ ell thereafter for six y ears, being seen next in September 1954, 
when a recurrence of the urethral stricture was noted, and was ddated to 14F 
mth difficulty' Penodic dilations ox er the next four months rebec ed hi* symp¬ 
toms and he faded to return He had had no treatment o\ er the 5 y ears preceding 
the current admission 

Abnormal phx sical findings on admission were confined to the perineum x\ here 
an indurated, nontender, nonfluctuant mass, about the size of a golf ball xxas 
palpable A “w ooden” con t nstency xxa* noted be one examiner Rectal examina¬ 
tion showed a small fibrous prostate Pertinent laboratory examination rex ealed 
nuld diabetes and pvuna Attempted cystourethroscopy nas unsatisfactorx A 
urethrogram rex ealed a long stricture of the bulbous urethra mth an apparent 
fistula formation in the area of the mass (fig 1,4) An excretory urogram shou ed 
a normal unnarx tract and txvo moderate size dixerticula of the bladder 
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Fig 3 Further operatic e detail 

mation A generous segment was remo\ ed for permanent microscopic sections, and 
the uound closed These sections were reported the next daj as “transitional cell 
carcmoma of medium grade malignancy, with imasion of the perivascular 
lymphatics Radical removal of the mass v> as then decided upon with unnarj 
diversion bj either permanent perirenal urethrostomj or suprapubic cystostomv, 
to be determmed at the time of operation 

Second operation (August 9, 1949) Under spmal anesthesia, with the patient 
in the exaggerated lithotomj position, a long, nudhne perineal incision from the 
midscrotum to a point just anterior to the anus was made Skin flaps Mere 
Mideh undermined on each side The scrotum Mas retracted forward, and the 
shaft of the perns freed np subcutaneous!}, and completeh transcc ted 2 cm distal 
to the mass, which point was at the penoscrotal junction V bloc dissection of 
the entire mass and adjacent perineal tissues was then carried out from before 
backw ard, i utting the crura of the penis at their attachments to the undersurface 

of the pubic rami on each side (fig 2) The defection was carried to the triangular 

ligament and the membranous urethra sc\ered 1 cm proximal to the growth 
(fig 1) The entire mass, with an incorporated S cm section of the urethra, was 
remo\ cd nit u t (tig 4) The problem of urm m dn er-ion non aro-e The proximal 
stump of the membranous urethra was oln loush too short to utilize as a perineal 
urethrostonn It was then found that In i s U h ( utaneous tele-c oping of the penile 

shaft backw ird, the two ends 0 r the s 0 \ ered urethra c ould he brought into contact 
without undue tension Veeorehngh, wath a Xo 22 1 nle\ e itheter sprung as , 
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Fig 4 Gross surgical specimen lemoved in authors’ case Tlie segment of urethra re 
moved measured 8 cm 

splint, the tvo ends of the uietlna weie anastomosed with interrupted 000 
chromic sutuies, and additional chiomic 0 sutuies weie taken to anchor all three 
coipoial bodies to the tnangulai ligament (fig 5) The wound was then closed 
with a small tissue diam emerging postenoily 

Healing \ias piompt Appaiently the doisal penile vessels weie sufficient to 
sustain the distal penile shaft The splinting cathetei was lemoxed on the nine- 
teenth day The patient vas dischaiged on the twenty-tluid postoperative day, 
voiding veil with good contiol The penis itself was mnifiedfy foieshoitened, but 
otherwise noimal 

The pathologic icpoit of the lemoved specimen was tiausitional cell caicmomn, 
medium giade malignancy (fig 6) 

Approximate^ tlneo months aftei the aboi e opeiation, a small perineal fistula 
developed and metlnogiaphy showed a uietlnal clneiticulum 2 cm distal to 
the axteinal splnnctei, appaientfy at the site of the anastomosis (fig 1 B) Tins 
outpouching and fistula weie excised, and achantage was taken of the oppoitu- 
mty to biopsv the suiiounding tissues kn malignant cells weie found 

The patient did well following this pioeechne, although dilation of the urethra 
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Fio 4 Gross surgical specimen icmoved in nuthois’ ease The segment of lire! lira re 
moved measured 8 cm 

splint, the two ends of the uietlna weie anastomosed with inteirupted 000 
clnomic sutuies, and additional chiomic 0 sutuies weie taken to anchoi all t iree 
corpoial bodies to the tnanguiai ligament (fig 5) The wound was then clo. 
avith a small tissue diam emeigmg postenoily 

Healing was piompt Appaiently the doisal penile tcs-sels weie sumcien 
sustain the distal penile shaft The splinting catheter was lemoved on the nine¬ 
teenth day The patient was dischaiged on the twenty-thud po&topeiatn e day, 
voiding well with good contiol The penw itself was maikedly foicshoitencd, but 


otheiwise noimal 

The pathologie lepoit of the icmoved specimen was tiansidona! tell caiuno , 
medium grade malignancy (fig fi) mn ii normeil fistula 

AppioMinately tlnce months aftei the allot e opciation, a s 1 

d X, and utcllnogiaphy -honed « n.a.lnal d„c, c,„ * l.Mo 

1 e\teilull -pinnae, «pp»,on,b «< *>*«><; of .>,= «,- ^ 

outpouching and fistula weie excised, and »<lu.n ' k foun(J 
mty to biopsy the su.ioundmg tissues \o nu.hgi ant cl urethra 

The patient did well following this piocechue, although clUatio. 
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CARCINOMA. OF COWPER’S GLAND 


v, ICTOR F MARSHALL axd JOHN M PEARCE 

From the Deportment of Suraery (Urology), James Buchanan Brad,, Foundation of the Ycir 
lor/ Hospital, the Department of Surgery (L rology) of Cornell L nircrs'>ti , Medical College 
and the Laboratory of Surgical Pathology The W 1 orl Hospital Cornell Medical Center, 
Ycir i o rl 21 A 1 


Cowper’s glands receive scant attention and a fatal disorder arising therefrom 
is a medical cunositv There had been onlv eight cases of carcinoma of these 
organs recorded in the literature until Juh 1956 1 : 1 Smce the accumulation 
of information could remit in an improvement m diagnom and therapv this 
mnth case is reporter! 


CASE REPORT 


S H , New York Hospital No 701915, was a 51-v ear-old man who had had a 
growth” removed through a penneal incision near the urethral bulb three 
\ ear? earlier After a period of two v ears his previous difficult! m i oiding reap¬ 
peared Three tranmrethral prostatic excisions provided temporarv lmprove- 
ments The tissue removed at the last operation contained an adenocarcinoma 
and the possibiliti of origin m C'owper s glands was mentioned In the patholo¬ 
gist Because a prostatic origin seemed more Uheh bilateral infra capsular 
orehiectonn was performed An indwelling catheter soon became neces«an 
tYhen admitted to the New York Hospital on January 23 1955 a stonv hard 
nodular, fixed mass extended from lmmediateh behind the bulb mto the lower¬ 
most part of the prostate Overlving the mass was a well healed 4 cm surgical 
mar The upper third of the prostate wn' palpabh normal Extension to the 
right peine bone? and beside the rectum was evident (fig 1) The inguinal 
node-- were not palpable and the remainder of the examination, which included 
roentgenogram'- of the bone? and chest provided no indication of metastases 
The serum acid and alkaline phosphatase^ were normal Endoscopiealh the 
prostate appeared adequateh resected but irregular white granular tissue liner! 
the urethra from within the prostatic apex to barch within the bulb An exten- 
?ne tran-urethral excision of this tissue permitted voiding but with poor con 
trol Exploration and pclvu node dis-crtion were advised provided the patient 
was willing to undergo extensive exci^iona! <urgerv, if the findings suggested 
that this was feasible He refused and died 11 months later ipproximateh four 
'cars after hi' first symptom' Vutops' w ^ no t performed 

The S gn\ of traii'urcthrall' exri'ed ilup' (Laboraton of 'surgical Pathologx 
No s j 5 poo) w crc -,-pongv md softer than the Usual fragments of benign prO'tatic 
hvptrtropln Occasional minute, glistening trmslurent norlules protruded from 
the dull wlutr surfaces Tlie nncro-copic appearances were somewhat \anegated 


Vccptod for public itiun \pnl 4 1057 
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imdei anesthesia was necessary m Maich and May 1950, at which time a trans 
urethra] biopsy of the operative site was done and no carcinoma found 

The patient was well for the subsequent three and a half years, and in fact 
failed to return to the outpatient department until January 1954 He then had 
considerable pyuria and a small stream It w r as believed that tw o bladder diver 
ticula were the source of the pyuna, and foi that reason vesical diverticulectomy 
was performed, uneventfully 

The patient was again seen in May 1956 at which time he letuined for routine 
checkup His only symptom was noctuna tw r o times He was working daily as a 
yard man Examination showed no evidence of tumoi A urethrogram showed a 
moderate posterior uiethial stricture, which w r as easily dilated to No 20 (fig 1, 
C) The urine contained only an occasional pus cell 

DISCUSSION 

Apart fiom the appaient seven-yeai cure of a case of pnmaiy carcinoma of the 
bulbous urethia, interest m this case centeis chiefly upon the operatn e technique 
At the time of the removal of the tumor, we were not familiar with the fact that 
the telescoping piocedure had been used after bloc excision m cases of this sort, 
nor w r ere we aw r are that such an extensive defect could be bridged by this ma 
neuver We had had some experience noth radical excision of stnctuiem this area 
wnth end-to-end anastomosis of the urethra, as descubed by r Maurer, Lich and 
Burdou However, on reading the hteratuie we found that Di Hugh Young had 
performed almost the identical operation a number of yeans pieviously, and had 
reported it under the title "A New Radical Operation for Carcinoma of the 
Bulbous Urethra A New Use for the Penis”, m Surgerx, Ginecologi and 
Obstetrics, 1939 His operative technique is beautifully illustrated in a senes of 
sex r en drawings by Mr W P Didusch, three of which are reproduced here 

SUMMARY 

A seven-yeai cuie of carcinoma of the bulbous urethia, treated by radical 
surgical extirpation with re-anastomosis of the urethra made possible by tele¬ 
scoping the penis itself backward, is described 

4105 Dive Oak St , Dallas 21, Texas 
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Fig 3 Carcinoma of Cow pert gland Solid areas of pleomorphic cells together with 
mucus glands HiEX 330 



Tio 4 Carcinoma of Co«|>er - glind Tield of scirrhous adenocarcinoma contains none 
sheath im asion H i. L X 100 
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NEOPLASM 


Fig 1 Anatomical location and extent of tumor at time of final transurethral resection 
(Upper), showing relation to prostate, etc 
(Lower), coronal section through level of external sphincter 



Fig 2 Carcinoma of Cowpers gland Cribriform structures of clo=eh packed munis 
producing glands H S. C X 100 
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but no one fiagment diffeied in its entirety from the others The lesion was ob 
vnously a mucus-pioducing adenocaicmoma with a striking cribriform arrange¬ 
ment in many places Closely packed cuboidal epithelial cells lined the rounded 
acini and solid intei veiling aieas were filled with similar caicmomatous cells 
(figs 2 and 3) This pattern was quite unlike that of prostatic carcinoma even 
in the more scinhous portions As m piostatic carcinomas there was a marked 
tendency to invade nerve sheaths or penneuial lymphatics (fig 4) Although 
theie was considerable pleomorphism and anaplasia, mitoses were not abundant 
(fig 5) In the prepaiations stained with hematoxylin and eosm, the lumina of 
the glands contained a pale basophihc and often artefactually striated hyaline 
material that m the muci-carmme and periodic acid Schiff preparations gave the 
leaction for mucin * 


DISCUSSION 

If the possibility of eaicmoma of Cowper’s glands conies to mind the diagno¬ 
sis is not technically difficult The location of the tunioi should suggest an origin 
heie Adequate biopsy should confirm this diagnosis because the microscopic 
appeaiance is rather chaiacteristie This carcinoma bore a close similarity to 
seveial previously recorded The neoplasm was “cyhndiomatous,” while car¬ 
cinomas of the prostate and uiethra are not Urethral cancels m oui experience 
have not contained mucus-producing cells, but have been composed of transi¬ 
tional oi squamous cells 4 An oiigin in paraurethral glands other than those of 
Cowper cannot be positively excluded 

Castiation did not produce apparent benefit m this case, noi m the few others 
recoided Roentgen theiapy w r as not used since the stiucture of the tumoi did 
not indicate that it would be helpful except m dosages conducive to serious 
complications A five-yeai sunival has not been reported, although metastases 
seem to have been mfiequent These considerations suggest, that very indical 
axcision is worthy of tnal while the growth is still circumscribable 6 

* We had thought that the mucinous content of these tumor acini would be strongcvi 
dence for their origin in Cowper’s mucus producing glands, since the secretions of the 
normal prostate do not give the histochemical reactions for mucus To substantiate this 
hj pothesis several accepted prostatic carcinomas were similarly stained for mucus To our 
surprise, although the content of the normal prostatic acini remained unstained, the glands 
lined by cells that met the cj tologic criteria of malignancy were filled with material that was 
positive for mucus Perhaps this reaction for mucopolysaccharide might be an adjunct in 
the diagnostic differentiation of carcinoma and benign prostatic adenomatous hyperplasia 
m those few cases in which structure alone is not the solution 

4 Lower, W E and Housfeld, K F Primary carcinoma of the male urethra Report or 

ten cases J Urol 68 192-206, 1947 , T 

5 Marshall V F Radical excision of primary carcinoma of the deep male urethra j 
Urol 78 262-264 1967 
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CONGENITAL TORSION OF PENIS 

JACKW SCHWARTZ (Bng General MC, USA) and JOSEPH L FARR (Capt USAE,MC) 
From the Department of Urology, Walter Reed Army Hospital, Washington 12, D C 

Congenital toision of the penis Mas first described by Verneuil 1 of Pans in 
1857 In 1910, RocbeC culled from the literature the 8 cases then recorded and 
added 11 personal observations In 1922, he 1 added another to bnng to 20 the 
number of reported cases Since then, no additional instance of this lesion has 
appeared m the liteiature Treatment of this subject in the English language has 
been especially limited Only the case of Caddy 1 in 1894, and a bnef leference m 
Campbell’s 5 textbook to 5 cases in children can be found Because of the paucity 
of axailable material and the curious nature of this raie anomaly, the follow mg 
i tme of congenital torsion of the penis and a bnef discussion is piesented 


CVSE HEPOHT 


On A member 30, 1955 a 20-year-old Negro was examining a pistol when the 
weapon accidently dischaiged and the bullet stmek him m the nght side of the 
neck He fell and was unable to move his nght arm or leg The patient was taken 
to a local hospital for emeigcney care and two days later was emulated to the 
Neurosurgical Sen ice at Waltei Reed Army Hospital 
Examination on admission disclosed signs of nght henneord damage at C-7 
with lpsilateral hemiplegia and deep sensory loss and contralateral hemianes¬ 
thesia Nofurthei physical abnoimality was noted The laboiatory examinations 
were negatne A loley catheter was inserted and paiaplegic caie instituted 
The family history showed this man had 5 sisters and 2 brotheis all living and 
well and without known congenital abnormalities He was marned and had three 
normal children No difficulty had been encountered in achiei ing and maintain¬ 
ing an erection oi < airynig out a normal sex act The patient was totalh unaware 
of the unusual state of his external genitalia 

On human 20, 1950, a c j s-toscopy was scheduled The attention of the urolo¬ 
gist assigned to the case was lmmechateh drawn to the peculiar foimatiou of 
the prepuce” Lpon closer inspection, it became mimediatclj apparent that 
this was not the prepuce at all but the frenulum which had come to he on the 
dorsum of the penis as the result of an ISO degree torsion of the penile shaft 
(fig 1) The external meatus was normal 1241 panendoscope was passed into 
the blidder with ease The course of the urethra, with the scope m place, could 
be c isiK palpated along the dorsum of the penile shaft to its base Vt this point, 
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Its occurrence has been ascribed by some to developmental inequality of the 
corpora cavernosa In the fully de\ eloped organ, the course of the urethra along 
the tor=ed shaft can be easily traced by expending a line from the inferior angle 
of the external meatus to the penoscrotal junction The urethra itself does not 
undergo rotation, so that no spiral configuration is dec eloped along its course 
In cross-section at any point on the shaft, the urethra is found to maintain its 
normal relationship with the corpora Rotation is therefore total, imohing all 
three cavernous bodies to a proportional degree 

The median raph6 may assume a \anety of configurations It may be single, 
double, light or dark, bifid, linear or lozenge-shaped Generally', the more pro¬ 
nounced the torsion, the lighter and finer the raphS 

functional impairment is rarely seen with penile torsion per se In Guerlam’s 5 
< a^c, howeeer, it was necessary for the patient to turn his penis back in order to 
i oid Split or deviated urinary' stream, as the result of balanitis hypospadias, is 
a frequent complaint 

Erection and sexual intercourse usually proceed normally Procreatn e ability 
modified only by venous degrees of hypospadias or by testicular atrophy' w Inch 
sometimes accompanies this condition 

Operatice treatment is most often directed toward the repair of ‘•enous de¬ 
grees of amounted hypospadias F6\re, howcier, has cited the case of Levuef in 
which a successful reccrsal of torsion was accomplished In the remoial of the 
irura from the pubis and re-establishing them in normal position 

SLMMARX 

The tw entc -first instance of congenital penile torsion is reported 
1 Ins case is unusual in that first, the rotation is clockwnsc, second, the rotation 
is 180 degrees, and third, associated congenital anomalies are absent 

V brief discussion of the clinical aspects of congenital torsion of the penis is 
pre-onted 

‘ Oucrliiin Torsion cotifeuutatc de E ecl-gc, hepospadins Mijx near Bull Soc anat do 
1 ir 3*1 S/-S9 IS59 

’Iiero M Treatment of bends md torsions Sanaine d hop Pans, 23 S95-S9G, 1947 
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Fig 1 .4, penis ljing over pubis reveals normal dorsal aspect B, penis, dependent, dis 
closes frenulum and normal ventral aspect 

the urethra then turned deep over the light postenor aspect of the base, thus 
establishing the rotation as clockwise The endoscopic changes Mere consistent 
with those of uppei motoi ueuion lesion and prolonged cathetei drainage 

The uppei unitary tiact, imestigated by e\eietory urogiaphy, Mas entirel} 
within normal limits 

The patient made satisfactoi}' pi ogress, neuiologically, and 3 Meeks latei Mas 
tiansfened to a veteian’s hospital for furthei care 

DISCUSSION 

Seveial aspects of this case are of inteiest First, the rotation Mas thiough a 
complete 180 degrees, second, the lotation Mas clockuise, and thud, the external 
meatus Mas entuely normal, and associated congenital anomalies Mere absent 

Of the 16 cases studied bj r Rochei, 6 all penile toisions Meie counterclockmse 
and the majonty Mere situated at 90 degiees Only one othei case of full 180 
degiee rotation and tMo othei cases of clockM'ise lotation have been lecoided 
Insofar as can be determined this is the first case of 180 degree clockmse rota¬ 
tion to appeal in the hteiature 

Toision of the penis larelj appears as an isolated congenital anomalj Moie 
often it is accompanied by other anomalies, especially of the genitouiinarj tract 
Frequently, abnormal development of the meters or kidnej^s is seen Almost in¬ 
variably there is an associated epispadias or hypospadias, especially of the bal- 
amtie type Jacobson 7 states that penile torsion uncomplicated bv epispadias or 
hypospadias is almost unknown 

The cmbivologic defect lesultmg m penile torsion is not rlearlj' undeistood 

6 Rocher, H L Torsion congemtale de In verge J de med de Bordenu\ 40 737-753, 

1910 Jncobson W H 4 Disease of the Male Organ- of Generation London T and A 
Churchill, 1S93 p 642 
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Table 1 Causes of feminization in interstitial cell tumors of adults 

1 The tumors elaborate female hormones 

2 The tumors are denied from the Sertoli cells, supposedh the origin of the 

testicular estrogen 

3 The tumors transform androgens into estrogens 

4 Extratumoral estrogens are the cause, not the result, of the tumors, as demon¬ 

strated in animal experiments ‘ 

5 The tumors decrease the normal androgen production, resulting in a predomi¬ 

nance of estrogens 

6 The tumors elaborate abnormal hormones 


hyperplasia and neoplasia and to separate interstitial cells from Sertoli cells, 
granulosa cells, adrenal rest cells, etc Finally, diffuse or localized interstitial cell 
masses may be associated with other testicular tumors, such as seminomas, em- 
bnomas, and teratomas Considering the great variation of the microscopic 
pictures, one can expect considerable differences in the gross appearance of 
Lei dig cell tumors Some cause an enlargement of the testicle, while others cause 
a decrease in its size, some imohe the organ diffusely, while others form single 
or multiple nodules or masses Not rarely is the disturbance bilateral Most fre¬ 
quent'} , houeier, the diseased organ is enlarged, while that of the opposite side 
is atrophic In spite of these problems of morphologic interpretation, modem 
chmcal facilities should allow a correct diagnosis m those cases associated with 
g} necomastia and other symptoms of feminization so that proper treatment can 
be instituted earh before extensile local destruction or distant metastases are 
encountered In addition, proper preoperatne lm estimation will enable one to 
predict that remo\ al of the neoplasm will reverse the feminization process Such 
steps were taken in the case to be reported 


CASE REPORT 


Mr J E IC, a 42-ycar-old refinen worker, was seen on February 21, J956, 
because of marked swelling and tenderness of both breasts, a condition which had' 
been gradually increasing dunng the past four months Previous history was 
noncontnbuton, except for a sei ere penicillin reaction following treatment of an 
infected tooth with tins drug This preceded the onset of the breast swelhng by a 
few weeks Howcier, onh sedatnesand antihistamines, but no steroid hormones 
were prescribed b\ the family phisician at this time Apart from the breast 
changes, the patient noticed complete loss of libido and a diffuse rheumatic nam 
along the entire back 


Plnsical examination reiealed a normalh dei eloped, shglith oierw eight man 
in excellent general condition His breasts were symmetrically swollen soft and 
tender, both nipples were enlarged and showed an increase of pigmentation 
The breasts resembled those of a female in the first trimester of pregnancy How 

eier the patient lmd otherwise male features, especially male characteristics 
of skm hair muscles, and s kcleton Both pros(ate and tcs(ldcs nero ^ ^ 

mall but the right gonad rout lined a hazelnut-sized hard, nontender nodule 
ut did not transmit light, sharply demarcated from the rest of the organ Tim pa - 

bent w .. (onunml that this nodule had been present for mam yc^rs and tW 
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TESTICULAR INTERSTITIAL CELL TUMOR WITH FEMINIZATION 

IN THE ADULT MALE 


H B EISENSTADT and JAMES L PETR\ 


An interstitial cell tumor is derived fiom the interstitial cells of Leydig, first 
described more than 100 years ago 1 in the normal testicle and situated between the 
tubular structures Such tumois may occur at almost any age, but are observed 
most fiequently eithei in childhood or m adulthood during the third and fourth 
decades of life A considerable number of these growths—but certainly not all of 
them—exhibit hormonal activity Curiously, their endoenne functions differ 
greatly m the two above mentioned age groups During childhood, interstitial 
cell tumors cause precocious masculimzation with enlargement of the penis, male 
hirsutism, deepening of voice, and accelei ation of muscular and skeletal develop 
ment, 1 3 while in the adult male they produce feminization with gynecomastia, 
loss of libido, and female hair and skin characteristics * 8 The reason for tlus op 
posite hormonal function has nevei been clearly elucidated The precocious 
puberty of children is explained by an excessive androgen production by the 
Leydig cells The opposite behavior of the same cell in mature persons has led to 
the theories 911 listed in table 1 

No great strides have been made to piove or disprove any of these supposi 
tions Pathologic studies have not only thrown little light on the existing prob 
lems, but they have led to a consideiable amount of controversy According to 
Warren and Olshausen 4 and various other investigators, 12 18 it is difficult to assess 
the normal amount of interstitial cell accumulation in various subjects and to 
distinguish it from pumary hyperplasia of unknown etiology, as well as secondary 
hyperplasia associated with vanous infections, debilitation, and deficiency 
diseases On the other hand, it is not always easy to draw the line between simple 


Read at annual meeting of South Central Section of American Urological Association, 
Mexico City, October 28-November 1, 1957 

!Staubitz,W J , Oberharcher, 0 J and Blick, N S Precocious pubertj in a case of hi 
lateral interstitial tumor of the testes J Urol , 69 562 1953 

1 Rezek, P and Hardin, H C , Jr Bilateral interstitial cell tumor of the testicle Re 
port of a case observed 14 years J Urol , 74 628, 1955 

1 Herbut, P A Urological Pathology Philadelphia Lea and Fobiger, 1952 

and Olshnusen, K W Interstitial cell grow ths of the testiclo Am J Path, 


M and Hnwhsley, L M Two cases of interstitial cell tumor of the human 
and Bact , 65 295, 1943 

H and Marsh, F Interstitial cell testicular tumor J Path and Bact , 66 


4 Warren, S 
19 307, 1943 

6 Bonser, G 
testis J Path 

* Neeve, R 

575, 1944 , T 

7 Grabstald, H , Haines, J S and Morrov, A G Interstitial cell tumor of testis J 

Urol , 66 708, 1951 „ ln „ 

8 Case Record 41471 of the Mass General Hospital Nov Eng J Med , 253 026 , 1955 

» Morns, J M The syndrome of testicular feminization in male pseudohermaphrodite 
Am J Obst A Gyncc , 65 1192, 1953 . 

10 Stem, O N and Vandervort, W J Testicular feminization in a male pseudoher 

maphrodite Now Eng J Med , 254 787 1956 , 

11 Khjat, E and Goldberg, L G Interstitial cell tumors of testis New lork ot J 
Med , 64 391, 1954 

u Blundon, Iv E , Russi, S and Bunts, R C Interstitial cell hj perplasin or ndenoma 

J Urol , 70 759, 1953 „ , 

u Chnsteson, W W and Nettleship, A Interstitial cell grow ths of the testis Evidence 
for ongin of this cell from seminiferous epithelinl cells J Urol , 67 350, 1952 

428 



INTERSTITIAL CELL TUMOR OF TESTIS 


429 


Table 1 Causes of feminization in interstitial cell lumors of adults 

1 The tumors elaborate female hormones 

2 The tumors are derived from the Sertoli cells, supposed]} the origin of the 

testicular estrogen 

3 The tumors transform androgens into estrogens 

4 E'ctratumoral estrogens are the cause, not the result, of the tumors, as demon¬ 

strated in animal experiments 5 

5 The tumors decrease the normal androgen production, resulting in a predomi¬ 

nance of estrogens 

6 The tumors elaborate abnormal hormones 


hyperplasia and neoplasia and to separate interstitial cells from Sertoli cells, 
granulosa cells, adrenal rest cells, etc Finally, diffuse or localized interstitial cell 
masses may be associated with other testicular tumors, such as seminomas, era- 
bryomas, and teratomas Considering the great variation of the microscopic 
pictures, one can expect considerable differences m the gross appearance of 
Leydig cell tumors Some cause an enlargement of the testicle, while others cause 
a decrease m its size, some involve the organ diffusely, while others form single 
or multiple nodules or masses Not rarely is the distuibance bilateral Most fre¬ 
quently, houeier, the diseased organ is enlarged, uhile that of the opposite side 
is atrophic In spite of these problems of morphologic interpretation, modem 
clinical facilities should allow a correct diagnosis in those cases associated with 
gynecomastia and other symptoms of feminization so that proper treatment can 
be instituted early before extensive local destruction or distant metastases are 
encountered In addition, proper preoperative investigation will enable one to 
predict that removal of the neoplasm will reverse the feminization process Such 
steps were taken in the case to be reported 


CASE REPORT 


Mr J E K , a 42-year-old refinery worker, was seen on February 21, 1956, 
because of marked swelling and tenderness of both breasts, a condition which had 
been gradually increasing during the past four months Previous history was 
noncontnbutory, except for a severe penicillin reaction following treatment of an 
infected tooth with this drug This preceded the onset of the breast swelling by a 
feu weeks Hon ever, onlj sedatives and antihistamines, but no steroid hormones, 
uere prescnbed by the family physician at this time Apart from the breast 
changes, the patient noticed complete loss of libido and a diffuse rheumatic pam 
along the entire back 


Physical examination revealed a normallj developed, slightly overu eight man 
in excellent general condition His breasts were symmetrically snollen, soft and 
tender, both nipples uere enlarged and shoved an increase of pigmentation 
The breasts resembled those of a female m the first trimester of pregnancy How- 
ever the patient had otherwise male features, especially male characteristics 
of skin, hair, muscles, and skeleton Both prostate and testicles were soft and 

thTt d d fT nght S° nad contained a hazelnut-sized, hard, nontender nodufe 
that did not transmit light, sharply demarcated from the rest of the organ Them 
t,M u.s convinced th.t tlm nodule hnd been present tor many ,eL a„d ,Z 
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Table 2 

1 Total neutral 17-ketosteroids = 13 5 mg (9-22 mg ) 

2 17-hydro\ycorticosteroids = 74 mg (3-10 mg ) 

3 Corticosteroids (11-oxysteroida, corticoids, cortm) = 14 mg (8-21 mg ) 

4 Pituitary gonadotrophins (FSH), greater than 6, less than 16 mouse uterine 

units (6-60 units) 

5 Estrogen 60 mg (4-30 mg ) 

it had not changed m size, foim, and consistency The rest of the physical exami- 
nation was entirely negative 

Laboratory lesults weie as follows urinalysis, negative, Kline and Mazzini 
tests, negative, sedimentation late, 15 nun per hour (Wintrobe), hemoglobin, 
13 7 gm , red cells, 4 2 million, wlute cells, 6,000 with 44 per cent polynuclears, 
49 pei cent lymphocytes, 4 per cent monocytes, 1 per cent eosinophils, and 2 
basophils Bromosulphalem elimination, eephalm flocculation, thymol turbidity, 
alkaline phosphatase, prothiombin time, phenolsulfonphthalein excretion, non- 
protem mtiogen, and blood urea nitrogen were all normal Metabolism nas—3 
per cent, ladio-iodine uptake n as 25 6 per cent, cholesteiol 230 mg per cent 
blood sugar—fasting 105 mg per cent, 30, 60, and 120 minutes after 100 gm of 
glucose orally, 140, 170, and 110 mg per cent X-iay examination of chest and 
intravenous pyelogiaphy were negative, eosinophil count was 250 before and 
120 four hours after subcutaneous injection of adrenocorticotrophin Unnary 
hormone determinations pei 24 hours are listed in table 2 It is obvious that there 
was an elevation of estrogens while the othei hormones were within normal limits 

On the baas of these laboratory and chmcal findings, a right orchiectomy and 
breast biopsy Mere perfoimed on March 6, 1956 The patient made an uneventful 
recovery His gynecomastia receded and his hbido returned during the next few 
weeks His 24-hour unnary estrogen excretion on June 24, 1956, was 20 mg per 
24 hours 

The pathologist, Dr F M Wallace of St Mary’s Hospital, Port Arthur 
Texas gave the following repoit “Gross The testis measured 4 by 6 by 3 cm 
and contained a firm, movable nodule Onsection, the nodule was a cncumscnbed, 
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Fig 2 


tan, bulging tabulated 1 5 cm tumor There uere no areas of hemorrhage or 
necrosis, and the tumor was distinct from the residual testicular tissue (fig 1) 
The breast biops\ measured 1 7 b\ 1 5 b\ 0 b cm and w as gra\ and rubberv 
Jitcroscdion The tumor nas composed of sheets of large cells with little 
stroma In some areas a fibrous pseudocapsule was present, while in other mi¬ 
croscopic fields the tumor compressed hvpoplastie seminiferous tubules Glands 
or glandhhe spaces uere not present -Vdreivvl cortical and granulosa cells uere 
absent \ portion of the center of the tumor nas replaced bt both loose and 
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Table 2 

1 Total neutral 17-ketosteroids = 13 5 mg (9-22 mg ) 

2 H-lrydroxycorticosteroids = 74 mg (3-10 mg ) 

3 Corticosteroids (ll-o\-ysteroids, corticoids, cortm) = 14 mg (8-21 mg ) 

4 Pituitar) gonadotrophins (FSH), greater than 6, less than 16 mouse utenne 

units (6-50 units) 

5 Estrogen 60 mg (4-30 mg ) 

it had not changed m size, foim, and consistency The rest of the physical exami¬ 
nation was entnely negative 

Laboratory lesults neie as follows urinalysis, negative, Kline and Mazzim 
tests, negative, sedimentation late, 15 mm pei hour (Wintrobe), hemoglobin, 
13 7 gm , red cells, 4 2 million, n lute cells, 6,000 with 44 per cent polynuclenrs, 
49 pei cent lymphocytes, 4 per cent monoc 3 r tes, 1 per cent eosinophils, and 2 
basophils Bi omosulphalem elimination, cephahn flocculation, thjunol tuibiddy, 
alkahne phosphatase, prothiombin time, phenolsulfonphthalem excretion, non- 
protein mtiogen, and blood urea mtrogen vere all nomial Metabohsm was—3 
pei cent, ladio-iodine uptake v as 25 6 per cent, cholesteiol 230 mg pei cent 
blood sugar—fasting 105 mg per cent, 30, 60, and 120 minutes after 100 gm of 
glucose oi ally, 140, 170, and 110 mg pei cent X-ray examination of chest and 
intravenous pyelogniphy weie negative, eosinophil count was 250 before and 
120 four hours aftei subcutaneous injection of adrenocorticotrophin Urinary 
hoimone determinations pei 24 hours are listed in table2 It is obvious that there 
was an elevation of estrogens while the other hormones were within normal limits 

On the basis of these laboratoi} and chmcal findings, a right orchiectomy and 
bieast biopsy v ere perfoimed on March 6, 1956 The patient made an uneventful 
recoven' His gynecomastia leceded and his libido returned during the next few 
weeks His 24-hour urinary estrogen excietioii on June 24, 1956, was 20 mg per 
24 hours 

The pathologist, Di F M Wallace of St Mary’s Hospital, Port Arthui 
Texas gave the followmg report “Gross The testis measmed 4 bj r 6 by 3 cm 
and contained a firm, mo\ able nodule On section, the nodule was a circumscribed, 
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Fig 2 


tan, bulging lobulated 1 5 cm tumor There were no areas of hemorrhage or 
necrosis, and the tumor was distinct from the residual testicular tissue (fig 1) 
The breast biopsc measured 1 7 be 1 5 be 0 6 cm and w as gra\ and rubbery 
Microsection The tumor was composed of sheets of large cells with httle 
stroma In some areas a fibrous pseudocapsule was present while m other mi¬ 
croscopic fields the tumor compressed hvpoplastie seminiferous tubules Glands 
or glandhhe spaces were not present Adrenal cortical and granulosa cells were 
absent \ portion of the center of the tumor was replaced b\ both loose and 
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Fig 3 

fibrous hyalin eonnectne tissue The cell outlines ueic indistinct and many cells 
overlapped The nuclei Here round o. oral, laige, and i esicular, and contained 
prominent nucleoli An occasional mult,nucleated giant cell tins present but 

columnar epithelium which was prolifeiatne m some ar 
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lobule formation Mere present The stroma was composed of hyalin connective 
tissue, except for loosely arranged penductal connective tissue Very few inflam¬ 
matory cells were seen about the ducts ” 

DISCUSSION 

The diagnosis of a feminizing tumor of the right testicle Mas based, on one 
hand, upon the clinical findings of gynecomastia, loss of libido, pigmentation of 
the nipples, testicular and prostatic atrophy, and increased unnary estTogen 
excretion m the presence of a testicular nodule and, on the other hand, upon the 
exclusion of the x anous other causes of such endocrine deviations (listed in 
table 3) 

The long list of abnormal conditions that may enter into the differential diag¬ 
nosis of a hormonally active interstitial cell tumor is astounding Nevertheless, 
they all are apparently associated Math an imbalance between estrogenic and 
androgenic substances in the body Normally, both groups of hormones are 

Table 3 Differentiation of gynecomastia and other symptoms of feminization 

1 Pseudogynecomastia of obesity , Frfihhch’s and Laurence Moon-Biedl syn¬ 

dromes 

2 Transient gynecomastia of infancy , adolescence, senility 

3 Cerebral gynecomastia with hypothalamic disturbances, especially tumors, 

cysts, encephalitis, meningitis, increased intracranial pressure, congenital 
defects, and dysplasias of the brain 

4 Pituitary gynecomastia (hypo- or hyperhormonal) pituitary failure, pitui¬ 

tary eunuchoidism acromegah , tumors, granulomas, etc 

5 Hyperthyroidism 

6 Thymic tumors 

7 Adrenal gynecomast i (hypo- and hi perhormonal) Addison, adrenogen¬ 

ital syndrome, hyperplasia, or tumors 

8 Ovanal gynecomastia precocious puberty, Albright’s syndrome, grnnulosn- 

and theca cell tumors, teratomas, arrhenoblastoma, cliononepitbeliomn 

9 Testicular gynecomastia (hypo- and hyperhormonal) destruction and disease 

of the testes by trauma, surgical removal, x-rays and other irradiation, 
mumps, cr\ ptorchism, Klinefelter svndrome, hermaphroditism, adrenal 
rest, interstitial cell Sertoli cell, and granulosa cell tumors, embm omas, 
sarcomas, teratomas, chononepitheliomas 

10 Hepatic diseases cirrhosis, hemochromatosis, hepatitis, hepatoma, etc 

11 Pulmonary diseases bronchiectasis, advanced tuberculosis, empy ema, primary 

and metastatic cancer 

12 Renal diseases chrome glomerulonephritis and pyelonephritis 

13 Spinal cord disease paraplegia trarmerse myelitis, chordotomy 

14 Blood dvscrasias leukemia, malignant ly mphomas, my cosis fungoides 

15 Chronic infections leprosy , chronic ulceratiy e colitis 

16 Collagen diseases periarteritis, etc 

17 Malnutrition, starvation cachexia of malignancies, severe \ntnrmn and protein 

deficiencies 

IS Administration of hoimones estrogens, androgens ( 5 ), pituitary and chorionic 
gonadotrophins cortisone, desoxycorticosterone, corticotrophins adrenal 
extract 

19 Administration of drugs digitalis * 

* LeWinn E B Gynecomastia during digitalis therapi New Eng J Med 248 316,1953 
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pioduced by either the testicle and ovary or the adrenal cortices Therefore, anj 
disorder of these organs may be responsible for feminization However, the func¬ 
tions of these glands are influenced by other endocnnes as well as by the auto¬ 
nomic neivous system in the hypothalamus, the spinal cord, or the thoracic 
nerves Furtheimore, the sex hoimones aie partly destroyed in the hver and 
partly excieted by the kidneys Finally, their production or their disposal may 
be upset in the piesence of deficiency and v as ting states or by the exogenous 
admimstiation of various hoimones and related chemical substances (1 e, digi¬ 
talis) 

The assumption of such an imbalance of sex hormones as a source of feminiza¬ 
tion, howevei, will require confirmation by a widespread use of hormonal analy¬ 
ses It is suipnsmg how larely such diagnostic steps were taken m the previously 
reported cases Nevertheless, v e can expect that a greater number of interstitial 
cell turnois will be recognized in the futuie with the help of careful endocrine 
investigations Such studies can be further lefined when blood hormone levels 
and fractionation pioceduies of urinary 17-ketosteioids and of estrogen and pro¬ 
gesterone metabolites become available to the piacticing physician 8 It may be 
hoped that then a specific hormone pattein will be evolved characteristic of 
feminizing interstitial cell tumors that will facilitate not only their early diag¬ 
nosis, but also their differentiation fiom other morphologically lelated neoplasms 
Finally, lepeated hormone analyses could be used to recognize persistence or 
lecurrence of the giowth or involvement of the contralateral gonad by the same 
pathologic piocess and thus allow a moie intelligent approach in the management 
of these patients 


SUM MARI 

A small mteistitial cell tumoi of the testicle was correctly diagnosed, before 
operation, upon the basis of gynecomastia in a man with a nodule in the right 
gonad Othei causes of feminization could be excluded by r careful clinical inves¬ 
tigation The value of detailed hormone studies foi the confirmation of such a 
diagnosis is stiessed and the need for further refinement of these methods is 
demonstrated 

Too often a patient with gynecomastia 01 loss of hbido is considered to have 
a functional disoider befoie all organic causes of such symptomatology are 
properly ehnunated 

2301 Proctei St Poit Arthur, Texas (H B E) 
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MALIGNANT TUMOR OF TESTIS IN INFANT 

HARRY Q G AH AG AX xxd HENRY C G AH AG AX 

This is a report of one patient first seen m 1951 A complete re\ lew of the lit¬ 
erature has not been made, but no similar case has been seen m the urological 
journals of recent 4 ears A personal commumentionfrom Dr Meredith F Camp¬ 
bell stated he had had one patient who was treated bx surgery alone 
M W , a white bov 19 mouths of age, was first seen m August 1951 Being a 
first bom, the meticulous mothei had noted an increased firmness of the left 
testis No other signs or symptoms weie present His past medical lnston was 
negatixe as was the family history 

Pinsicul examination rexealed a xer\ well dexeloped and nounshed box xxho 
appeared to be m excellent general health The only positixe finding was limited 
to the left testis, w'hich xvas defimtelj harder than normal but its size and shape 
were unchanged No tenderness oi fixation was noted and the spermatic cold 
was iininx olx ed The nght te-tn and penis were normal Rectal examination xxas 
negatix e 

Left orchiectomy was accomplished August 20, 1951 The left inguinal canal 
w as incised initially w here the cord xx as doublx clamped and sex ered The distal 
cord and testis were then remoxed No exidenee of direct extension or mxolxe- 
ment of nodes xvas foxmd The patient made a rapid recox erx 
Section of the left testis showed that all the tissue had been replaced bx a 
light grex homogeneous tumoi The microscopic sections rexenled embrxonnl 
adenocarcinoma ” The diagnosis was made bx Dr E C Uhncli and concuned 
in bx Dr J R McDonald 

The radiologist adxased against postoperatix e n radiation He did not behex e a 
tumor-lolling dose could be gixen, and he xxas concerned about the adxerse 
effect on the child’s bones 

The patient was seen at regular interx als He remained xxell until August 1956, 
a total of four jears At this tune he rapidlj lost weight and looked pale A 
retroperitoneal mass dex eloped m the left uppei quadrant Urmnlx sis, excretorx 
urogram, senes of gastrointestinal films and chest x-rax xxere negatix e 
Exploration of the left retroperitoneal area rex ealed such extensix e inx olx - 
ment of the retroperitoneal nodes that node dissection xxas considered impossi¬ 
ble, therefore, a large biopsy xxas the onlx accomplishment 

Microscopic sections this time showed xerx anaplastic tissue (fig l) Di 
Lewis B Atoolner simplx classified this as “clear cell carcinoma, grade fom ” 

A few x-rax treatments were gixen but were discontinued bx°the parents 
Hoxxexer the patient fixed until Noxembei 1956, fifteen months after biopsx 
and died from generalized imcmomctosis j ’ 


srxixr xnx 

A 19-month-old box w rs seen lieum-c of c herd left testis 


done immediateix and the testis was found to be re.pla,'ed bx” 1^ the d^ 
nosis w as embrx onal adenocarcniom' 1 No postoperatix e x-rax therapx 

Accepted for imWirntion Mireli IS IO57 b 
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Fig 1 A, low power B, high power of biops\ 


Extensive left letiopentoneal metastasis occuned 4 .years later V biopsy a 
that time was lepoited as “cloai cell carcinoma, grade four” The patient ex¬ 
pired 15 months later from generalized carcinomatosis 

Yddendum Soon aftei subnutting this case report a teiatoma of the testis m 
a sixteen-month-old infant was reported by Meyer and Coughlin (T l rol , 77 

2S5 1957) Subsequent retroperitoneal node dissection was done me nopositnc 

nodes weie found The child was In mg and well three -tears later 
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EFFECT OF DIVISION OF THE TESTICULAR ARTER1 ON 
VIABILITY OF THE TESTIS IN MAN 

X S II MAI/UF* 

From the Section of Urology, Department of Surgery , Baylor University College of Medicine 
and of the V A Hospital, Houston, Texas 

The testicular artery is as advantageously divided dunng the three following 
operations 1) In a pyeloplasty which lent itself to the method described pre¬ 
viously (Maluf, ’56), the testicular artery, arising from a lower polar renal 
artery, was seveied so as to mobilize adequately the polar artery for closure of 
the defect through which the lenal pelvis and upper ureter bulged 2) Dunng 
an orchiopexy, m order to delivei ail intra-abdominal testis into the scrotum, 
the relatively short testicular vessels were divided with reliance on the caiefully 
guarded vasal artery and vein for blood supply to the testis 3) In the performance 
of nephrectomy foi renal adenocarcinoma w e habitually stay outside of Gerota's 
fascia, removing all enclosed structures, including the testicular vessels, down 
to the pelvic bran 4) In a tranapentoneal retroperitoneal lymphadenectomy for 
unilateral embryonal cell carcinoma of the testis the contralateral testicular 
artery was excised when it was in the way of removal of juvta-aortic nodes, 
lymphatics, and other tissue (fig I) Dunng execution of the above lymph¬ 
adenectomy opinions conflicted as to whether the human testis atrophies after 
division of its artery Hamson (’49) noted that ‘ There is no unanimity m the 
literature concerning the effects of division of the testicular vessels in Man ” 
Nothing has appeared since then to satisfy the query so fai as we know Our 
purpose was to make contioiled observations of the human testis before and 
after division of its artery 


METHOD 


Three male patients with untreated prostatic adenocarcmoma metastatic to 
bone volunteered for bilateral orchiectomy m two stages Diagnosis rvas con¬ 
firmed by perineal punch biopsy of the prostate under local infiltration with 
1 per cent xylocame HC1 The patients did not have pam or ureteral obstruc¬ 
tion and thus were not in immediate need of hormonal therapy Their initial 
24-hour urinary excretion of 17-ketosteroidf was measured This was followed 
by the “first stage” of orchiectomy Both testes and spermatic cords were ex¬ 
posed under regional block with 1 per cent xylocame HC1, a biopsy was taken 
from each testis, then the testicular artery 7 and the anterior cluster of veins of 
the pampiniform plexus were divided Division of the artery was confirmed in 
cross-section A few weeks later the patient was readmitted and his urmaij 
excretion of 17-ketosteroid m 24 hours was measured again The second stage 
consisted of bilateral orchiectomy All specimens were examined by the patliolo- 


Tcnos 


Accepted for publication March 18, 1957 

4 N Kmgslej Drive, Los Angeles 27, Calif 

■f Performed lu the Research I nborators of C L Spurr, M D V 
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Fig 1 A, low power 5, high power of biopsy 

Extensive left retroperitoneal metastasis occurred 4 ye “*’^The^at'ienTex- 
that time was leported as “clear cell carcinoma, grade fo P 

mred 15 months later from generalized carcinomatosis . 

Addendum Soon after submitting this case report a tern •»•, ° | : 

„ sieteen-month-old infant nas reported by « ££e 

98=5 1957) Subsequent retroperitoneal node dissection 

; 0 des were found The child was In mg and well three lears later 
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portion of each presen ed for microscopic stud} Microscopic The seminiferous 
tubules are lined by cells three to the nuclei deep In one testis, some are pai- 
tialh or completely hyalmized Spermia aie present Le}dig cells are conspicu¬ 
ous and in groups At one margin, around the epidid} mis, there is granulation 
tissue infiltrated with lymphocyte*, plasma cells, and large mononuclear cells, 
man\ contain golden brown granules and focal areas of multinucleated giant 
cells*of the foreign type Around the tubules of the epididymis are infiltrations 
of lymphocytes and plasma cells In the opposite testi*, the inflammatory reac¬ 
tion is not conspicuous ” 

Case 2 (YAH 54401) was a 59-year-old Caucasian male mth adenocarcinoma 
of prostate, acute unnary retention, and generalized meta*ta*es to bone On 
Cpnl 29, 1955 a urethral catheter was left indwelling The blood urea-X, hemo¬ 
globin, hematocrit, and *erum acid and alkaline phosphatase le\ el* were normal 
On May 2 his 24-hour unnary excretion of 17-keto«teroid was 9 3 mg On May 4 
bilateral testicular biopsy and division of each te*ticular artery weie done The 
pathologist’s report of the biopsies wa* identical micro=iopically with that of 
the entire testi* (below) The patient wa* di*charged with indwelling balloon 
catheter On June 8 and 9, 24-hour unnary excretion of 17-keto*teroid was 4 7 
and 9 2 mg , re*pecti\ely On Tune 10, intraienou* pyelography =howed poor 
concentration by the nght kidney On June 13 a *uprapubic i esicocap=ular par¬ 
tial prostatectoim and bilateral orchiectomy were performed Pathological re¬ 
port of the te*tes stated, ‘Seminiferous tubule* lined by cell* 2 to 3 nuclei deep, 
*pemua present, ne*ts of Ley dig cell* present Cells lining tubule* of the epididy - 
mis are presen ed, occasional spermia noted m lumina ” 

Case 3 (4 AH 56213) was a 03-y ear-old Caucasian male with adenocarcinoma 
of pro*tate meta*tatic to the *keleton The mtra\ enou* py elogram, blood urea 
nitrogen, *erum creatuune, and *erum acid pho*phata*e were normal On June 
9 his 24-hour unnary excretion of 17-keto*teroid was 5 22 mg and on Tune 10 
it was 4 64 mg (total 24-hour urrnan \olume, 5,380 cc) On June 17 he under¬ 
went bilateral testicular biopsy and division of each te*ticular arten together 
with division of the antenor cluster of \ ems of the pampiniform plexus Biop-y 
report stated that the seminiferous tubules are lined be cell* two to three 
nuclei deep The*e cells are large and a acuolated Fpermia are ab*ent There is 
dight increase in interstitial fibrous tis=ue ” On July 20 it wa* noted that hi- 
te-ti* =howed no dimeal change in =ize or eon*i*tenr\ On Juh 20 hi.- 24-hour 
unnan excretion of 17-keto=teroid was 5 2 mg (total a olume of unne 2 060 < () 
On luly 25 he underwent bilateral orchiectomi The pathologist’- report, wa* 
thus “Gro*- ‘-pecimen A coa*i*t* of the nght te=tis and epididvmis, 0 by 4 b\ 
2 5 cm Cut surface* are similar to 4 Micro=copu A) The seminiferous tubules 
are lined b\ one to three row* of cell nuclei Around the*e i* an increased amount 
of he aliruzed conneetne tis=ue Spermia are absent In the intertubular loo*e 
connect n e tissue there are group* of Le\ dig cell* B) It i* e**entiall\ similar 
to \ ’ 

( a°e 5 (KFH* 50916S; wa- a 5(>-iear-oId Camamm male who underwent 

* K'u-pr Foundation Ho pita! I o- Amr-l- California 
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Fig 1 Photograph of retropentoneum of 25 cenr old man (V4H 43816) immediateh 
after completion of transpentoneal retroperitoneal 1\mphadenectom\ for embrjonal cell 
carcinoma of right testis This procedure performed be Dr Oscar Creech, Jr , and the 
writer, will be published in detail later Note absence of both testicular arteries, removed 
in the operation 4, aorta, IM, infenoi mesenteric arten , LK, left kidnec , LU, left ureter, 
LV, left renal vein, M nght psoas muscle, RK, nght kidnec , RL , right ureter, RV right 
renal vein, T inferior vena cava 

gists B61a Halpert, M D , Ethel E Erickson, M D (cases 1 and 3) and Rodnev 
Caileton, INI D (case 4) 


RESt LTS 

The findings will be described accordnig to case 

Case 1 (VAH 54653) was a Gl- 3 f ear-oId Caucasian male with adenocarcinoma 
of piostate metastatic to bone His serum acid phosphatase w as elevated Oil 
May 2, 1955 lus 24-hour urmarj^ excretion of 17-ketosteroid ttas 4 8 mg On 
May 3 he underwent bilateial testicular biopsy and division of each testicular 
arterj" Tissue examination was as follows “Gross Specimen A consists of a 
portion of brown tissue 0 6 by 0 5 bj r 0 4 cm Cut suifaces are similar Specimen 
B consists of a similar portion of tissue 0 4 bj r 0 3 bj r 0 2 cm 411 presen ed for 
microscopic studj r Microscopic A) The seminiferous tubules of the nght testis 
are lined bj r cells five to six nuclei deep, in these adult spermia are noted Others 
are completeh hyahmzed Varying sized gioups of Leydig cells, some lather 
laige, aie conspicuous ” On the thud postoperative day the testes were noted 
to be somewhat tender but not enlarged On June 3 and 6 the 24-hour urinaty 
excretion of 17-ketosteroid was 5 53 mg and 8 73 mg , respectively On June 7 
bilateral orchiectomj' w as performed Tissue examination was as follow s “Gross 
Specimen consists of 2 testes and epididjumdes One is 6 b 3 r 4 b 3 r 2 5 cm and 
the other is 6 b 3 4 b 3 3 cm The surface is smooth and glistening The cut sur¬ 
faces are beige and the tubules tease with ea«e The epidMvnns is gra 3 ' The 
surfaces of the second testis are raw with grai-white tissue On cut surface an 
aiea of hemorrhage in the center is noted 1 cm m diameter Jlepreseiitatn e 
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abdominal testis at the internal inguinal ring This testis was small (2 by 1 by 
1 cm) and orchiectomy was elected The hernial sac was resected, the perito¬ 
neum dosed, and the spermatic cord w as mobilized and divided with care against 
injuring the xas deferens and its vessels The testis was freed entirely except at 
its attachment to the \as deferens Nexertheless there was a steady flow of 
bright red blood from the cut margin of the tunica albuginea which ceased 
instantly after damping the vas deferens and its x essels 

Other cases In the performance of nephrectomy for renal adenocarcinoma w e 
habitually star outside of Gerota’s fascia and remoi e all enclosed structures down 
to the peine bnm In so doing the ipsilateral testicular x essels are sacrificed We 
do not actualh, see the kidney during the operation In our slx cases the diag¬ 
nosis of adenocarcinoma was established by the pooling of the injected contrast 
medium during aortography There has been no clinical change in the corresponding 
testis after such a radical nephrectomy In one such patient the ipsilateral, left 
vancocele regressed completely (figs 70 to 73 in Maluf and McCoy, ’55), much 
to the patient’s satisfaction 

DISCUSSION 

1 Effect of division of the testicular artery in animals Ligation or dix lsion of the 
testicular artery results in atrophy of the testis in dogs (Cooper, 1830, Miflet, 
1879, Griffiths, 1896, Moschcowitz, TO, Wangensteen, ’27, Joranson et al, ’29), 
guinea pigs and rabbits (Schrnz and Slotopolsky, ’24, Wangensteen, ’27), and 
rats (OettlS and Harnson, ’52) Ljubomudrow (’30) found testicular atrophy in 
two out of fixe dogs after ligation of the testicular artery The other three dogs 
show ed anastomoses between the x asal, cremasteric (external spermatic), and 
external pudendal arteries By' injecting gelatin into the testicular artery of 
dogs, Capurro (’01/’02) showed that at least, capillary communications exist 
between the testicular artery' and the xa«al and cremasteric arteries Harnson 
(’49) could not detect any such connections greater than capillary size m dogs 
He noted that x asculanzation of the testis m dog and rat differs from that in 
Man by absence of direct anastomosis of the testicular artery with the x asal and 
cremastenc artenes “Unconditional application of the results of division of the 
testicular x es«els in experimental animals to Man is therefore not x'alid ” 

2 Effect of division of the testicular artery in man The testicular (internal 
spermatic) artery' of Man has multiple arterial anastomoses xxith the x asal artery 
at the lex el of the epididymis In this region, too, there are arterial anastomoses 
between the testicular artery and the cremasteric (external spermatic or funicu¬ 
lar) artery (Sappey, 1873, Ian=ch, 1889, Colie, ’02, Picqu<§ and Worms, ’09, 
Hill, ’09, Golder, ’40, Harnson and Barclay, ’48, Harnson, ’49, Barclay^ ’51, 
Testut and Latarjet, ’49) Hnberer (1898) presented a thorough study , done 
while a medical student, of the xenous drainage from the testis Harnson (’49) 
obserx ed that in fifty Miparate mammalian species, m which the testicular artery 
was injected with “chlorbnmol” consisting of particles too large to pass through 
capillaries (10 y to 12 a), the onlx two species other than Man in which the 
tremartenr arterx was filled by retrograde injection were the chimpanzee and 
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radical cystectomy, bilateral ureterosigmoidostomy, and sigmoid colostomy 
through a Cherneyf incision on August 25, 1956 for infiltrating carcinoma of the 
bladdei During this procedure the abdominal portion of both spermatic cords 
and the mtrapelvic portion of the vasa deferentia noth accompanying vessels 
were lemoved Each deep epigastnc artery was divided cephalad of the origin 
of the cremasteric artery The testes thus had the following maximal arterial 



Fig 2 Semi-diagram of lateral aspect of left testis and epididymis demonstrating ar 
tenal supply to both structures C, cremasteric (external spermatic, funicular) arterj , 
DE, deep epigastnc artery, DP, deep pudendal artery, Ext, epididymis, F, femoral artery, 
P, pudendal arterj , SP, superficial pudendal artery, T, testicular (internal spermatic) 
artery, Te, testis, V, vasal arterj (Adapted from Jansch, 1880 Ljubomudrow, ’49, Bar 
claj , ’51, and especially Harnson nndBarclaj ’48, and Harrison ’49) It lsdoubtful whether 
anj collaterals other than those from vasal artery can support spermatogenesis EveD 
vasal arterj , in certain percentage of cases, ma\ he inadequate after occlusion of testicular 
arterj 

supply'- ciemastenc, supeificial pudendal, and deep pudendal (fig 2) Both 
testes swelled moderately but gradually regressed to stable size The right testis 
was the size of a huge hen’s egg and the left that of a small hen’s egg Bilateral 
testicular biopsy was performed thiee and a half months later undei regional 
block The right testis disclosed well-formed seminiferous tubules lined by r 
Sertoli cells exclusively Interstitial cells were present The left testis disclosed 
fibrous tissue which was interpreted as secondary to infarct of testis 

Case 5 (IvFH 588682) was a 23-year-old man with left undescended mtra- 

t Ghernej L S A modifiea transverse incision for low abdominal operations Surg , 
Gj nec A Obst , 72 92-95, 1941 
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t essels are not divided This is probabh due to accidental tearing of some of the 
trunks In this connection it is of interest that Harmon (’49) suggested that 
th.<? anastomoses between testes nod t a^l arteries are poorer in loung person*" 

< This eras demonstrated be injection of the testicular arten with chlorbismol 
in the testes of two boc s aged S and 10 e ears In the former onl\ the t asal 
artere was filled be retrograde injection through two small anastomotic channels 
on the bodv of the epididemns In the latter neither the e asal nor the cremasteric 
arteries was filled It can therefore be conceded that ane damage to the 
testicular e essels during orchiopexv max lead to atrophic changes rnthe majontr 
of cases Staemmler ( 23) foimd the testicular artenes of undescended tester m 
men of 20 to 10 rears of age to hat e a markedh narrowed lumen with thickening 
of the mtima 

Burdick and Higinbotham ( 35) divided the entire spermatic cord during 
inguinal hennorrhapht in 200 cases Thee noted that ‘ mane of the testicles 
atropht m fact, some almost completed disappear but it is surprising how 
manr do not The testis was recorded as normal m size m 42 out of the 169 
case 1 - followed A fairlv common observation was moderate swelling of the 
testicle for one or two months after operation followed be dimmution in the 
swelling to normal or gomg on to atrophi ” Xo histological studies were reported 
Residual blood supph could be onh through cremasteric and pudendal artenes 
(fig 2) asm our case 4 It appears that the moderate postoperatn e swelling w as 
due to infarction and that this was followed bv fibrosis, as in the left testis of 
our case 4 Xeuhof and Mencher (’40) divided the spermatic cord between the 
external and internal inguinal nags m 24 selected cases of inguinal hernior¬ 
rhaphy The testes remained normal to cluneal inspection m less than 68 per cent 
and underwent obvious atrophy m 32 per cent “Microscopic study of the testis 
remo\ ed in one of these cases thirty -one months after complete sec erauce of the 
structure^ of the cord retealed an essentiallv normal tertis ’ 

SEMMABY 

The testicular arten was divided bilaterally- m three elderh pat lent-y olun- 
teere as the first stage ’ of orchiectomy for metastatic adenocarcinoma of pros¬ 
tate Histological appearance of the testis and 24-hour unnan output of 17- 
ketosteroid showed no essential change after division of the testicular artery 

Division of the spermatic cord proximal to the external inguinal nug and of the 
t a? deferen- and its y essels m one middle-aged patient resulted m abolition of 
spermatogenesi- m one testi< and m infarction of the other testis follow ed In 
fibrosis 

Division of the testicular arten to an atrophic undescended testis m a 23-y ear- 
old man did not obliterate the entire arterial supph to that testis 

It is concluded that it would be permissible to divide the testicular arten in 
the abdomen if a surgical ad\ antage would be gamed Testicular atrophy front 
-uch a procedure would be mihkeh 

The pertinent literature i~ =ummanzed 
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gibbon He furthermore noted that in about one-third ol human cases there is no 
important anastomosis between the testiculai and cremasteric arteries In one- 
thnd of the cases arteriography indicated that the sum of the diameters of the 
ciemastenc and vasal arteries was equal to, at least, the diametei of the testiculai 
arteiy In oui case 4 the testes could have received blood only through the cre¬ 
masteric and pudendal arteries That this w as inadequate was shown by infarc¬ 
tion of the left testis and sumval of only interstitial and Sertoli cells of the right 
testis In the lat testis, at least, these cells hai e been shown to be least sensitive 
to ischemia (Oettld and Harrison, ’52) 

What happens to a human testis after its testiculai arteiy has been seveied 
has not been established Various clinical observations indicate that the testis 
may survive even after the testicular artery has been divided or totally ob- 
stiucted This evidence falls under tbiee categories a Division of the ■pampini¬ 
form plexus for varicocele In the bad ‘ old” operation for vancocele m which the 
pampiniform plexus w as excised, the testicular artery, which tjqncally couises 
through this plexus, was often inadvertently seveied Clinically at least, the 
testis lemamed essentially normal (Sappey, 1873, Korher, 1887) Bevan (’04) 
leported that, in ovei 100 operations for vancocele, all struetuies of the cord 
except the vas deferens and its vessels were se\ ered without produemg evidence 
of “nutntive deficiency” of the testis Xo nncioscopical studies oi biopsies were 
reported b Obliteration by aneurysm Sappey (1873) found a viable testis in a 
case in which an aneurysm had obliterated the testiculai arteiy at its origin 
Wardrop, on the other hand, observ ed that bilateral testicular atiophy occurred 
m a middle-aged man during progiess of an aortic aneurysm in which the orifices 
of the testicular artenes became blocked (cf Griffiths, J89G) c Division of the 
testiculai vessels during orchiopexy and herniorrhaphy Mignon (’02) stated that 
all vessels of the spermatic coid, except those accompanying the vas deferens, 
could be sacrificed without producing outward change of the testis He thus 
advocated performance of oichiopexy foi undescended testis by dividing the 
testiculai v essels Bev an f’04) noted that in most cases it w as possible to bring 
the undescended testis into the scrotum by meiely mobihzmg the testiculai 
vessels In the few m which this was not possible the testicular vessels were 
divided He then nev er failed to bring down into the sciotum an intra-abdominal 
testis Absence of external change of the testis was explained by blood supply 
from the vasal arteiy Xo microscopical studies were done Moschcowitz (’10) 
stated that ‘ If furthei proof were wanting, the lesults of the Bevan operation 
speak foi themselves In no case of my senes did necrosis of the testicle occur, 
and the pieseivation of eiectile powei is to a certain extent, proven by the 
maintenance of perfect potentia coeundi m one adult case of bilateral unde¬ 
scended testes which I opeiated ” He adv ised handling the v as deferens with caie 
to avoid damaging its arter}' Xo histological studies weie mentioned Mixtei 
(’24) reported his results with 168 oichiopexies There weie 15 cases with mtia- 
abdonunal testes, all of which underwent division of the testiculai artery and 
vein for adequate mobilization Thirteen of these undeiwent gio's testa ukn 
atiophv He noted, howevei that atroplyv mav eiwue where the spermatic 
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CLINICAL VALUE OF EPIDIDYMO-VESICULOGRAPHY 


HOSSELN GOLJI 

from the Section of Urology, Division of General Surgery, the Grace Hospital, 

Detroit, Mich 

The first seminal vesiculography was performed by Belfield 1 m March 1911 
when he used a 5 pei cent solution of collargol as an opaque medium and injected 
the solution mto the vesicles through a vasotomy opening Also in the same year, 
Young, Waters and Luys apphed the same diagnostic piocedure in their 
own chuical patients From then on, the subject of \-iay investigation of the 
semmal vesicles has been the title of several papers w hich w ere published in this 
country as well as overseas However, in 1951, Braasch and Emmett 2 reviewed 
the previous works on this subject and biought the data up to date m their book, 
Clinical Urogiiaphi Also, m March 1953, Peieira 3 published his comprehen¬ 
sive paper concerning a detailed and accurate leview of the history, methods, 
cluneal use and his own interpretation of semmal vesiculography Pereira’s 
paper is the most interesting and informative piece of woik available on this 
subject 

As far as epididymograpliy is concerned, one may say it did not appeal to the 
urologists until May 1952 w’heu Boreau, Hermann, and Vasselle 4 published then- 
first paper on this subject Following this presentation, other European authors 
such as Korkud, 6 1952, Perruzzo and Antonmi, 6 1953, as well as Trabucco and 
Bottim, 7 1954, also participated in studying epididymography and its use The 
most complete study on this subject is that of Boreau and all 8 8 in 1953 
In summary, the renew of the literature reveals that the vrny examination of 
the semmal tract and interpretation of it still are in the embryonic stage What¬ 
ever had been said m this field did not extend beyond the limits of mterpretation 
of chrome semmal vesiculitis until November 1954 when Abeshouse, Heller and 
Salik 10 published the paper concerning some other disordeis of the seminal tract 
such as tumors of the testis, tuberculosis of epididymis and obstruction of the 
vas deferens Following this presentation, Comarr and Bors” (1955) published a 
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Fig 2 Case 2 H , 20, Xo 15152 Clinical diagnosis U\eitis and normal gemto- 
unnan tract -Vrai diagnosis Xormal seminal vesicle* A, immediateh after injection of 
opaque medium B, 10 minutes later 


* a Seminal t esicles represent the confluence of a few or set eral small round 
or elongated saccules regularly joined and sharply outlined 

* b There is some free space between the seminal a esicles and the distal portion 
of the i as deferens 

c Ampulla of the seminal \ esicles and ejaculatory ducts are clearh outlined 
down to the a erumontanum and posterior urethra 

* d Both seminal a esicles, their ampulla and ejaculatory duet* are almost 
symmetrical to the midlnie 


GROUP 2 NONSPECIFIC INFECTIONS OF EPIDIDY-AI1S AND SEMINAL A'ESICLES 

In chrome nontuberculous mfections of the seminal tract 

1 The coua oluted tubule of the globus minor and m some cares the proximal 
end of the a as deferens are not adequately sharp and well outlined (fig 3 B left) 

2 Some deviation of the distal end of the a as deferens may be present due to 
pern esicuhtis and fibrosis (fig 5) 

3 The ampulla of a as is hazy and ill-defined Also, it is drawn to and is in¬ 
corporated with seminal Aesicle (figs 3, A, 4 and 5) or sometunes with the 
opposite ampulla (fig 5) 

•1 Seminal a esicles are 

.-Xtsr 0 i ” ge ’ " TeE ” iar md 

or “ l, ' r ”” tel3 scaTOl “ nd d,ia ' ed " , " h ,u 

*o The free space betAveen the seminal Aesicle and the ammilla of 
partially or totally obhterated (figs 3, A, 4 and 5) ? " S * 

° E l acala tor\ ducts maA be obstnicted and not Aireahzed (Bp- - j a 
incorporated with each other (fig 5) visualized (fig a . A) or 

PereiraV interpretation 
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Fig 1 Case 1 M J , 24, No 20277 Clinical diagnosis Infectious hepatitis and normal 
genitourinary tract X-raj diagnosis Normal epididymides and seminal vesicles 


paper on spermato-cystography m spinal cord injuries, Brodny and all 12 (1955) 
on the use of epididymography in genital tuberculosis 

The purpose of this paper is to present an illustrated discussion on the \-ray 
findings in normal and six groups of patients showing some disorders of the sem¬ 
inal tract such as nonspecific infections, tuberculosis, obstructions, malignant 
changes, traumas and congenital malformations The material for this discussion 
is the selected cases from a senes of moie than 40 patients who have received not 
only this particular kind of investigation, but a complete urological and labora¬ 
tory examination, particularly microscopic examination and culture of urethral 
discharge, prostatic secretion and semen 

GROUP 1 NORMAL SEMINAL TRACT 

In a normal epididymo-vesiculogram 

1 The radiopaque medium does not pass proximal to the globus minor Rarely, 
the body of the epididymis is seen as a faint and hazy shadow (fig 6, B left) 

2 The convoluted tubule of the globus minor as well as the proximal portion 
of the ias deferens is very thm and sharply outlined (figs 1, A, and 6, B ) 

3 Vas deferens is a sharp, thm, flexible and smooth tube from the globus minor 
of epididjmns to the ampulla where it is irregular and slightly ill defined (figs 1, 
2, and 4) 

4 The shape of the seminal vesicles and their i elation to the symphysis pubis 
are different from one case to anothei (figs 1 and 2) Also, m the same case, the 
shape and relation of 1 esicles would be different right at the time of injection of 
radiopaque medium and a few minutes or a fen hours later (fig 2) Hoveiei, 
right aftei injection of the radiopaque medium (figs 1, B and 2) 

15 Brodnj , M L , Robins, S A , Hershman, H A and DeA uccio, A Epididj mograph', 
mricoeclogTaph\ , and testicular angiography Fertil A Stenl , 6 158,1955 
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Fir 2 Cn=e 2 H W , 20, No 15152 Clinical diagnosis Utcitis and normal genito 
unnan tract X ra-s diagnosis Normal seminal icmcIc^ 4, immednteh after injection of 
opaque medium B, 10 minutes later 

* a Seminal \ esicles represent the confluence of a few or set ernl small round 
or elongated saccules regularly joined and sharply outlined 

* b There is some free space betw een the seminal t esicles and the distal portion 
of the \ as deferens 

* c Ampulla of the seminal vesicles and ejaculatory ducts are cleiult outlined 
down to the t eramontanum and posterior urethra 

*d Both seminal vesicles, their ampulla and ejaculatory ducts are almost 
symmetrical to the nudlme 

GROUP 2 NONSPECIFIC INFECTIONS OF EPIDIDYMIS AND SEWN \L T, ESICLES 

In chrome nontuberculous mfections of the seminal tract 

1 The convoluted tubule of the globus minor and in some cases the proximal 
end of the ias deferens are not adequatelj sharp aDdwell outlined (fig 3, B left) 

2 Some denation of the distal end of the vns deferens may be present due to 
penvesiculitis and fibrosis (fig 5) 

3 The ampulla of \ as is hazj aud ill-defined -Also, it is drawn to and is in¬ 
corporated with seminal \esicle (figs 3, -4, 4 and 5) or sometimes with the 
opposite ampulla (fig 5) 

4 Seminal vesicles aie 

* a Dilated and changed to a large, irregular and ill-defined sac (catarrhal 
aesicuhtis) (figs 4, 5 and 12) 

* b Irregular, scarred or alternately scarred and dilated with ill contoui 
(figs 3, -4 and 5) 

* o The free space between the seminal i esicle and the ampulla of \as is 
partially or totally obliterated (figs 3, .4, 4 and 5) 

*6 Ejaculatory ducts may be obstructed and not visualized (fig 3, .4) or 
incorporated ■with each other (fig 5) 

* Pereira’s interpretation 
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Fig 1 Case 1 M J , 24, No 20277 Clinical diagnosis Infectious hepatitis and normal 
genitourinary tract X-raj diagnosis Normal epididymides and seminuf vesicles 

paper on spermato-eystography m spinal cord injuries, Brodny and all 12 (1955) 
on the use of epididymography m genital tuberculosis 
The purpose of this paper is to present an illustrated discussion on the x-ray 
findings in normal and six groups of patients showing some disorders of the sem¬ 
inal tract such as nonspecific infections, tuberculosis, obstructions, malignant 
changes, traumas and congenital malformations The material for this discussion 
is the selected cases from a senes of more than 40 patients who have received not 
only tins particular kind of investigation, but a complete urological and labora¬ 
tory examination, particularly microscopic examination and culture of uiethral 
discharge, prostatic secretion and semen 


GROUP 1 NORMAL SEMINAL TRACT 


In a normal epididymo-vesiculogram 

1 The radiopaque medium does not pass pi oximal to the globus mmor Raiely, 
the body of the epididymis is seen as a faint and hazy shadow (fig 6, B left) 

2 The convoluted tubule of the globus minor as well as the proximal portion 
of the x as deferens is very thin and sharply outlined (figs 1, A, and 6, B ) 

3 Vas deferens is a sharp, thin, flexible and smooth tube from the globus minor 
of epididymis to the ampulla w here it is irregular and slightly ill defined (figs 1, 
2, and 4) 

4 The shape of the semmal vesicles and their relation to the sjunphysis pubis 
are different from one case to anothei (figs 1 and 2) Also, in the same case, the 
shape and relation of vesicles would be different right at the time of injection of 
radiopaque medium and a few minutes or a few houi’s later (fig 2) How et ei, 
right after injection of the radiopaque medium (figs 1, B and 2) 


1J Brodnj , M L , Robin-., S A , Hershman, H A , aD , d DeNuccn°> A Epiclid\m°gr qiln, 
vancocelographi, and testicular nngiographi Fertil A Stenl , 6 





^LLE OF EPIDIinMO-XESICLLOCIUPHI 


447 



Fig 2 Case 2 H W , 20, No 15152 Clinical diagnosis Uaeitis and normal genito 
unnnn tract X rai, diagnosis Normal seminal aesicles 4, lmmedinteh after injection of 
opaque medium B, 10 minutes later 

* a Seminal a esicles represent the confluence of a few or set eral small round 
or elongated saccules regularlj joined and sharply outlined 

* b There is some free space between the seminal t esicles and the distal portion 
of the \ as deferens 

* c Ampulla of the seminal \ esicles and ejaculntorv ducts are elearh outlined 
down to the t erumontanum and postenor urethra 

* d Both seminal t esicles, their ampulla and ejaculatory duets are almost 
symmetrical to the midline 

GROUP 2 NONSPECIFIC INFECTIONS OF EPIDIDYMIS AND SEMIN \L t ESICLES 

In ebrome nontuberculous mfections of the seminal tract 

1 The com oluted tubule of the globus minor and m some eases the proximal 
end of the i as deferens are not adequate!} sharp and u ell outlined (fig 3, B left) 

2 Some denation of the distal end of the i as deferens maj be present due to 
pern esicuhtis and fibrosis (fig 5) 

3 The ampulla of t as is hazx and ill-defined Also, it is drawn to and is in¬ 
corporated with seminal vesicle (figs 3, .4, 4 and 5) or sometimes with the 
opposite ampulla (fig 5) 

4 Seminal vesicles are 

* a Dilated and changed to a large, irregular and ill-defined sac (catarrhal 
' esiculitis) (figs 4, 5 and 12) 

*b Irregular, scarred or alternately scarred and dilated with ill contour 
(figs 3, .4 and 5) 

* 5 The free space between the seminal \ esicle and the ampulla of i as is 
partiall} or totally obkterated (figs 3, -4, 4 and 5) 

*6 Ejaculator} ducts maj be obstructed and not visualized (fig 3, A) or 
incorporated with each other (fig 5) 

* Pereira’s interpretation 



Fig 4 Case 4 H T,26, No 24611 Clinical diagnosis Pv elonephntis, urethral stricture, 
prostatitis and seminal vesiculitis (gram positive cocci and alpha strep ) X-raj diagnosis 
Catarrhal seminal vesiculitis 

GROUP 3 TUBERCULOSIS OF SEMIAAL TRACT 

With caieful study of the \-raj r findings in this group of patients it seems that 
tuberculosis of the seminal tract would cause two different but combined loent- 
genographic disordeis m this system (figs 6 and 7) 

1 All the changes caused bj r chronic nonspecific infections of the seminal trait 
as fibrosis, dilation, distortion, obliteration, etc (See interpretation of group 2 ) 

2 The characteristic destructive lesions of tuberculosis which show themselves 
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Fig 5 Case 5 J P 37 No 55116 Clinical diagnosi- Pecurrent ngbt epididvmitis 
prostatitis and seminal \ esiculitis <Mierococcu- hemolvtic and nonhemolvtic ) Pathologi 
report Non-specific epididvmitis N rai diagno-i= Seminal vesiculitis and penresicuhtis 

A ' fi 


1 

i 

t 



Fig 6 Case 6 J B J 29 No 5^504 Clinical diagnosis Healed tuberculosis of lung 
recurrent right epididvmitis and abscess of the right lobe of the prostate No acid fast 
bacilli were iouna in the urine Pathologi report confirmed tubercuio'is of the right epi- 
didvmis X-rav diagnosis A chrome seminal vesiculitis and penvesiculius associated with 
distortion of ampulla of right vas due to ab=ce=- of prostate B ab-cess of lower pole of 
right epididvmis 
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Fig 7 Case 7 ff D , 50, No 68819 Clinical diagnosis Healed tuberculosis of lung Bi¬ 
lateral recurrent epididymitis, prostatitis and abscess of right seminal vesicle Urine posi 
tive for acid-fast bacilli Pathology report Tuberculosis of epididymides X ray diagnosis 
A, chronic seminal vesiculitis with abscess of the left vas B abscess caviti of lower pole 
of epididymis bilaterally 

as abscess formation in the epididymis, vas deferens, seminal vesicles and the 
prostate or in two or three different parts of the seminal tract 

GROUP 4 OBSTRUCTIVE LESIONS OF THE SEMINAL TRACT 

The most common cause of obstruction of the seminal tiact is the chronic 
infections of this system, and the most common sights of obstruction are the 
epididymis (especially the tail), ampulla of the vas deferens and ejaculatory ducts 
However, the result of this obstruction uhich may be due to stricture, exudate 
and pus formation or both (as m our case) is azospeinua and sterility 

In these cases the injected radiopaque medium stops completely at the region 
of obstruction (complete obstruction) (figs 8 and 11) or passes a narrow and tight 
section of the vas deferens or ejaculatory duct (incomplete obstruction) (fig 3, A) 

GROUP 5 METXSTATIC TUMORS OF THE SEMINAL TRACT 

As figures 9 and 10 demonstrate, metastatic tumors of the seminal vesicles, 
ejaculatory ducts and ampulla of the vas provide the same roentgenographic 
changes as the chrome infections of this system do Rectal examination of the 
prostate and biopsy Mould be a great help for the correct interpretation and 
diagnosis 

GROUP 0 TRAUXLATIC LESIONS OF THE SEMINAL TR YCT 

Epididymitis after scrotal surgeiy, division of the \ as m orchi-epididymectomy 
or in prostatectomy" and also tearing of ejaculatory ducts and lerumontanum 
at time of enucleation of the prostate are the most common f\pes of surgical 
trauma to the seminal tract Accidental trauma to tins sy stem is rare 

Here in our ca=e (fig 11), due to remo\al of xerumontanum and ejaculatory 



VVL.UK OL EPIDimMCM bSICULOGKVPin 


451 



Fig S Case S 0 H , 40, Ko 229207 Clinical diagnosis Azospermia, prostatitis and 
seminal vesiculitis (historv of gonorrhea and bilateral cpididjmitis nt the nge of 19) Tes¬ 
ticular biopsv was normal \ ra\ diagnosis Catarrhal seminal vesiculitis, complete ob¬ 
struction of left \ as and proximal portion of right 
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Fig 10 Case 10 R A , 45, No 49638 Chmcal diagnosis Adenocarcinoma of prostate 
invading seminal vesicles and bon} metastasis A rat diagnosis Deviation of ampulla of 
left vas to midline, obliteration and irregtilariti of both vesicles nnd obstruction of left 
ejaculatory duct and ampulla of seminal vesicle 



Fig 11 Case 11 H J , 73, No 57464 Clinical diagnosis Benign prostatic lij pertrophj 
plus chronic prostatitis and seminal vesiculitis X rai diagnosis Torn ejaculaton ducts 
chronic left seminal vesiculitis and obstruction of right vas 

ducts at the time of piostatectomj, a pooling of c!}e is seen m the posterior 
urethra The noimal ampulla of seminal icsicles as well as ejaculatory' ducts 
(figs 1, 1 and 2) cannot be seen 

GROUP 7 CONGENITAL VBNORM 1LITIES OF SEMI N VL TJUCT 

Pohorchism, double epididymis and bifid vas deferens ha\e been seen and 
reported In figure 12, a rare abnoimahty of the seminal icsicles is illustrated 
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Fig 12 Case 12 I S 3S.No 235SS2 Clinical diagno~i~ Chronic pro-tatitis ami seminal 
\ e^icuhtis associated with bloodv ejaculation (\o acid fast bacilli but pram positive 
cocci I \ ra\ dngnoo= Chronic catarrhal =eminal v esiculiti~ and bilateral double «emiml 
\e~icles 


Considering the overall picture of a normal epididymo-\ e^iculogram (figs 1 
and 2) the interpretation of a supemumeran epididvmis, v as deferens or seminal 
v esicles is ‘maple, w hereas the diagnosis of an agenesis from obstmetion mat need 
surgical exploration 

Methods of epididvmo-vesiculographv Belfield vasotomv and Lu\s vaso- 
puncture were the onh means for senunal \esiculographv until Young and Lins 
emplov ed catheterization of the ejaculatorv ducts through a direct panendoscopv 
which made the retrograde catheterization of the ejaculatorv ducts much easier 
Howet er, the renew of the literature and personal experience ret eal the original 
Belfield \ asotomv is the ‘amplest mean 1 - 15 

Technique of sennnographv include* the following steps 

1 Prepare and drape the patient on the \-rav table and in supine position 

2 Under local anesthesia with 1 per cent no\ ocain solution, expose about 2 cm 
of the v as bdateralh at 4 to 5 cm below the external inguinal ring 

3 Insert the total length of a Xo 20 or 21 gauge round tip hypodermic needle 
into the lumen of the va= toward remmal vesicle through a longitudinal mcision 
about 2 nun long 

4 Inject 1} 2-2 cc of radiopaque medium (w e use 70 per cent solution of urohon) 
slowh, continuously and without force through the needle into each senunal 
v esicle It is not necessan to tie the \ as around the needle 

5 Take one x-rav film (with Buckv) nght at the end of injection when the 
svmphvsis pubis is on the center of the plate 

6 Remove the needles and reinsert them into the vas, toward epichdvnudes 

7 Inject 0 3-0 5 ce of the radiopaque solution through the needle into each 


Gambetta G and Bonn! L La v&iculographie dans la tubercuIo=e gemtale 
eS ^» I n ei ?R e i5 e ff- D 1? e ^ e el presentation de di.\ radiogrammes \cta urol belg 23 2S3 
1Q0 _ nelneld \\ T Pu« tubes ir the male and their "surgical treatment J \ M 4 ii 
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epididymis undei gentle pressvue To prevent extiavasation of dye, it is advisable 
to use ail insulin 01 tubeicuhn syiuige (long and thin with 1 cc capacity) and 
inject the medium without foice Heie, one may need to fie the vns temporarily 
around the needle 

8 Take one \-iay film (without Bucky) light at the end of injection The 
plate is a caidboaid coveied film which is localized undei the buttocks The 
patient’s legs are in abduction and the sciotum is over the centei of plate 

With tui mug the patient on pi one position epididymogi am may be moie 
obvious and cleai (Abcshouse), but care must be taken not to contaminate the 
wound 

9 Remove the needles, lelease the vas, put a skin sutuie on the sciotum and 
apply a tempoiaiy diessmg Be sine no bleeding point is left untied 

COMPLICATIONS 

Tiansection oi ciushmg the vas, hematoma oi infection in the sciotal sac and 
obstiuction of the vas due to scan mg and fibiosis aie the possible complications 

SUMMARY 

In Maicli 1913, Bclfield idvised loentgenogiaplnc examination of the seminal 
vesicles tlnough a vasotomy opening using a 5 pei cent eollaigol solution ns ladio- 
paque medium Since then, and aftei May 1952, when Boieau, et al published a 
papei on \-iay examination of the epididymis, the subject of semuiogiaphy and 
the clinical application of it have been mattcis of investigation and discussion 

Reviewing the litciatuie and consideimg the positive findings m the lepoiled 
cases, the loentgcnogiaphy of the seminal tiact in noimal and pathological 
conditions may be mtcipietcd as follow's 

1 Noimally (figs 1 and 2) The convoluted tubule of the globus minoi of the 
epididymis and the vas dcfeiens is thin, sharply outlined and flexible m appeal- 
ance The ampulla of vns is slightly mcgulai and located about 1 5-2 mm above 
and medial to the seminal vesicle winch itself is snc< ulated and well defined 
Finally the ampulla of seminal vesicle and ejaculntoiy duct mo well visualized 

2 In nonspecific infections (figs 3, 4 and 3) The convoluted tubule of epi¬ 
didymis is hazy and ill-defined The ampulla of vns may be mcoipointed with 
seminal vesicle which itself is scaned oi dilated Ejnculnlory chut may be ob¬ 
structed 

3 In tubeiculosis (figs 0 and 7) The ladiogiaplnc changes aie xinulni to 
those seen in nonspecific infections, but accompanied with abscess foimation 

4 In obstiactions (figs 3, 8 and If) The lack of filling of the seminal tract, 
distension of seminal vesicle oi nomlsunli/ntion of the cjnculntorv duct is im¬ 
pressive 

5 In metastatic tumors (figs 9 and 10) The changes aie the wane as chiomc 
infections, but physical examination and biopsy will piocidc the find answci 

0 In traumas (fig 11) The x-iay findings of obstruction due to scarring oi 
ligation and the pooling of dye m poxterioi urethra as the result of disruption 
of ejaculatory due tx are important 

7 Congenital abnormalities (fig 12) Considering the normal epichdwno- 
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vesiculozram the diagnosis of supernumerary organs is not a problem whereas 
a correet interpretation of the laek of the radiographic picture ma\ necessitate 
a surgical exploration 

COMMENTS 

Considering the foregoing, one mav be justified to sat that much more studv 
has to be done to make seminography a routine procedure for seminal tract 
evaluation It is undeniable that roentgenographic examination of seminal tract 
is an important and essential step in lm estimation of the stenhtv problems The 
xalue of such e xam ination in othe r tvpes ot seminal tract disturbances depends 
on the further successful studies and additional careful interpretations 

XCKNOWLEDGMEXT 

I must make m\ sincere acknowledgment to Dr Donald J Jaffar associate 
professor of urologv "Wayne Umversitv College of Medicine whose help made 
possible for me to start this piece of work and studv at Receiving Hospital and 
whose permission for presentation of those cases m this paper is greatlv ap¬ 
preciated Also I gratefully thank Drs Maitland Stewart, Henry Domzalski 
George rewell Jr Frank Schwarz and Robert Lutton who were kind enough to 
let me applv this procedure on their private cases and who aided me during the 
performance of the procedures 


Titt Journal of UitOLoav 
Vol 78, No 4 October 1057 
Printed t n U S A 


PREVENTION OF POSTOPERATIVE STRICTURE FROM TRANSURE¬ 
THRAL RESECTION BY PRELIMINARY INTERNAL URETHBOT- 
OMY REPORT OF EXPERIENCE WITH 447 CASKS* 

JOHN L EMMETT, DIETER KIRCIIHEIM and LAURENCE I 1 GREENE 
I'rom the Section of Uroloyy, Mayo Clinic and Mayo I 1 ounilation, Rochester, Minn 

In May 1953, one of us, with Wmtenmgei, 1 - piesented a preliminary leport 
on lus experience with internal urethrotomy as a means of pret entmg stricture 
resulting from transuiethial resection The repoit composed 59 rases in winch 
urethrotomy was done with the Otis uretlnotome dining the year May 1952, 
through April 1953 Since January 1, 1953, preliminary cahbintion of the inetlira 
with Otis bulbs and internal uiethrotomy with the Otis uretlnotome, alien in¬ 
dicated, has been practiced loutmely on the transuiethial surgical services of 
Dis Emmett, Gieene and DeWeeid of the uiologic staff of (lie Mayo Clinic 
This leport deals with this combined senes of cases and also includes data oil 
the 59 cases piescntcd in the pielimmai 3 ' repoit 
Oui combined experience has convinced us of the supenonty of Otis diagnostic 
bulbs (bougie it boule) over steel sounds for ncunntc ralilnation of the meatus, 
fossa navicularis, pendulous uiethra, penosciotal juncluie and legion immedi¬ 
ately pioximal We believe that minimal degiees of nan oh mg, as uell as the 
exact sire and length of the nan owed aica, ran best be detcnnmcd with bulbs 
Cahbiation of the bulbomcmbiaiious uiethra w best done with steel sounds 


TECHNIQUE 


Calibration of the urethra No 20, 28 and 301’ Otis bulbs (fig J) are part of the 
lnstiumental “setup” for each tiansuiethial lescction The bulb is carefully and 
slow Iy passed through the antenoi urethra until its tip icsts easily m the perineal 
uiethra oi distal pait of the bulb of the methia No attempt is made to pass it 
through the bulb of the uiethia and into the inenibianous urethra The slightest 
“jump,” “hang” oi lesistance with any bulb is (onsjdeicd an indication for 
uiethrotomy If the 201 bulb Hill not pass the meatus, mcatotomy with the Otis 
uietlnotome to 32F as desenbed by Greene 3 is done, and then calibration of the 
uiethia is continued In the occasional case with a \ery iinirou uiethra it is, of 
course, necessaiy to cahbiate with smallei bulbs (8 to 24V) The cahbiation 
should be done carefullj r and slowly, otherwise minimal degiees of nnriowing 
may not be appi eciated 


* Abridgment of paper read at the meeting of ttie North Central Ecc lion of the tnicricaii 
Urological Association, Cleveland, Ohio, October 3 to 5, 1050 and published in full in the 
Transactions of the North Central Section of the American Urologiral vssori it ion, pp 


1 Emmett, J L and Winterringcr, J R Urethral stricture following transurethral 
resection prevented bj internal urethrotome l'roliminnn report of experience with Otis 
urethrotome Tr Am A Gemto Unn Surg , 46 12-25,1053 

Ur i Srmmctt J L and Winterringcr, J R Urethra! stricture following transurethral re 
section preecntcd In internal urethrotome PreJimjnare report of experience with Otis 

nrnflimt nmo (Abridged version ) J Urol 72 807-S74, _ 

> Greene, I T Externa! meatotome L rolog.st s Correspondence Club 1 etter March ,, 
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Fig 2 Otis urethrotome, straight model Tip of instrument is equipped with screw 
threads for attachment to filiform guide if desired In this illustration a small metal tip 
has been screwed on so that instrument can he used without filiform guide 


Urethrotome We employ only the straight-model Otis urethiotome (fig 2) 
We do not use the curved model, since we do not want it to enter the bulbo- 
membranous urethia 

Mcatotomy (technique ) As mentioned by Greene,® nairowing of the so-called 
urethral meatus often is not situated at the meatus, but is farthei proximal in 
the fossa naviculans At times it may be at the most pioximal part of the fossa, 
at its junction with the pendulous urethra It may be most difficult to cut ac¬ 
curately in the conventional mannei with a scalpel in this region We have 
found that cutting with the Otis urethrotome is a much more satisfactory pro¬ 
cedure Apparently it makes little difference whethei the cut is made m the loof 
(12 o’clock position) or floor (6 o’clock position) of the fossa We have employed 
the former site m most of our cases, whereas White and Berry* turn the urethro¬ 
tome upside down and cut at the 6 o’clock position The instrument is introduced 
a distance of about 3 cm and expanded to 32F and the cut is made as for ure¬ 
throtomy described later If the meatus and fossa are very narrow, the expansion 
of the instrument is done in multiple stages, making successive cuts until a 
caliber of 32F is achieved This pi events forceful dilatation of the meatus, which 
will result in strictuie This procedure results in fewer “fish-mouth” meatuses 
and postoperative meatal strictures than is the case when the conventional type 
of meatotomy is done 

Urethrotomy The Otis urethiotome is inserted into the urethra in its closed 
position with the dial and knife slot pointing upward (12 o’clock position of the 
urethra) (The instrument should be inspected closely before it is used to be 
sure that the dial reads 15F when it is completely closed ) The instrument is 
passed gently and slowly until the tip rests lightly in the penneal (or distal 

4 White, E P and Berrj N E Personal communication to the authors 
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PREVENTION OF POSTOPERATIVE STRICTURE FROM TRANSURE¬ 
THRAL RESECTION BY PRELIMINARY INTERNAL URETHROT¬ 
OMY REPORT OF EXPERIENCE WITH 447 CASES* 

JOHN L EMMETT, DIETER KIRCHHEEM and LAURENCE F GREENE 
From the Section of Uiology, Mayo Clinic and Mayo Foundation, Rochester , Minn 

In May 1953, one of us, with Wmtemngei, 1 2 presented a preliminaiy report 
on his experience with internal urethrotomy as a means of preventing stricture 
resultmg from transuiethral resection The lepoit comprised 59 cases in which 
urethiotomjr was done with the Otis urethrotome duiing the year Ma w y 1952, 
through April 1953 Since January 1, 1953, pielimmary calibration of the urethra 
with Otis bulbs and internal urethiotomy with the Otis uiethrotome, u hen in¬ 
dicated, has been piacticed routinely on the tiansurethial surgical services of 
Dis Emmett, Greene and DeWeeid of the uiologic staff of the Mayo Clinic 
This report deals uith this combined senes of cases and also includes data on 
the 59 cases piesented in the prehminaiy lepoit 
Oui combined experience has convinced us of the supenonty of Otis diagnostic 
bulbs (bougie h boule) ovei steel sounds foi accuiate cahbiation of the meatus, 
fossa navicularis, pendulous urethra, penoscrotal junctuie and legion immedi¬ 
ately pioximal We believe that minimal degrees of nan owing, as well as the 
exact size and length of the nari o\\ ed area, can best be determined with bulbs 
Cahbiation of the bulbomembranous urethra is best done with steel sounds 


TECHNIQUE 


Calibration of the urethra No 26, 28 and 30F Otis bulbs (fig 1) are part of the 
instiimiental “setup" for each tiansurethial lesection The bulb is carefully and 
slov ly passed through the antenoi uiethia until its tip rests easily in the perineal 
uiethra oi distal part of the bulb of the uiethia No attempt is made to pass it 
through the bulb of the uiethra and into the membianous urethra The slightest 
“jump," “hang” oi lesistance with any bulb is consideied an indication for 
uiethrotomy If the 26F bulb mil not pass the meatus, meatotomy with the Otis 
uiethiotome to 32F as descnbed by Greene 3 is done, and then calibration of the 
uiethia is continued In the occasional case with a lery nairov uiethra it is, of 
couise, necessary to calibrate vith smallei bulbs (8 to 24F) The calibration 
should be done carefully and slow ly, otherwise minimal degrees of narrowing 
mn 3 r not be appreciated 


* Abridgment of paper read at the meeting of the North Central bection of the Amencan 
Urological Association, Cleveland, Ohio, October 3 to 5, 1956 and published in full in the 
Transactions of the North Central Section of the American Urological Association, pp 

' ‘ Emmett, J L and Winternnger, J R Urethral stricture following transurethral 
resection prevented b\ internal urethrotoim Prelimman report of experience with Otis 
urethrotome Tr Am A Gemto Urin Surg 46 12-25, 1953 

= Emmett J L and Winternnger J R Urethral stneture following transurethra re 
section preiented In internal urethrotoim Prehminar\ report of e\penence with Otis 
urethrotome (Abndged version ) J Urol 72 SG7-S74, 1954 , ,, . _ 

rc , Greene, I, F External meatotoim L rologist s Correspondence Club Letter March i, 
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employed onlj two (ategones regarding length of followup, nameh “0 to 12 
months” and “1 xear or more ” 

Of the 447 cases, we ha\e followup data on 353 case* (79 per cent) Of these 
353 ca*es, m 292 (83 per cent) the length of followup was 1 a ear or more, whereas 
in 61 (17 per cent) the followup mtenal was from 6 to 12 months 

Preo-pcralue data 1 ariatton m caliber of the “normal adull male urethra ’’ If 
the 43 patients treated primarily for urethral stricture are excluded, a total of 
404 patient* are left in whom internal urethrotomy was done as a preliminary, 
procedure for transurethral operation An analjsis of the preoperatne calibra¬ 
tion m these cases is interesting In 345 cases the caliber of the urethra was 26 to 
30F (26r caliber means that slight resistance can be detected with the 26r bulb 
but none with the 24r bulb ) In 59 cases the caliber was 24F or less In the 345 
cases with a caliber of 26F to 30r, no hist on could be elicited (except in three 
cases) of urethral disease or trauma which might predispose to urethral narrow¬ 
ing, a fact which leads us to the conclusion that caliber* of 2Gr or larger can be 
considered \ anations of normal 

The problem of the 59 case* with a urethral caliber of 24F or less present* a 
more difficult situation to appraise Of the=e 59 ca*e* preoperatn e urethral cali¬ 
bration wa« as follows 24F, 19 ca*es, 22r, 10 ta*es, 18 to 20F, 15 ca*e*, 12 to 
10r, 11 case=, and 0 to 10F, four ca*e* 

Of the 19 ca=es with a urethral caliber of 24T no hi*tor} of previoa* disease or 
trauma which might predispose to stricture could be elicited in 12 Of the re¬ 
maining *e\en, *i\ had had previous transurethral resection and one had had 
main previous urethral instrumentations for fulguration of recurring tesical 
tumor Tha=e data suggest to us that about two-thirds of male urethra* which 
cahbrate at 24F (e=pecialh in patient* with no historj of previous instrumenta¬ 
tion or urethral di*ea*e) can be classed as x anations of normal 

The situation with urethras of 22T caliber presents qmte a different picture 
Of the 10 ca*es m this category, the hi*tor\ disclosed a definite reason for stric¬ 
ture m eight In the other two the hi*torj was incomplete in this respect This 

Tcble 1 Retail* of preop'ralne calibration of the adull male urethra in 1£24 patient* irho 
undcricent transurethral operation 


Caliber 

Casts 

, Percentage of Total 


j 0 821 Ciiti) 

More than 10F* 

1,420 

77 8 

%Ft 

120 

1 6 6 

28Fi 

116 

6 4 

26 F 

100 

l 6 0 

24F5 

19 

! i o 

22 to 6F 

, 40 

1 2 2 


ince a 30F bulb met no resistance, internal urethrotomx uas not done 
t X .-OF bulb met =hght resistance but a 28F bulb passed easih 
t \ 2SF bulb met slight resistance, but a 26F bulb passed easih 
t e\f*n of these patients had pathologic stricture 
All pathologic ^tncture^ 
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part of the bulbous) urethra (Care should be taken that the tip of the instru¬ 
ment does not inadvertently slip into the membianous urethra 01 piostatic 
urethra, thereby endangering the external sphincter when the cut is made ) 

The object of the procedure is to make a clean linear cut in the roof (12 o’clock 
position) of the urethra to 36F without avulsing or ovei stretching the urethra 
To do this, the instrument is expanded slowly and carefully until it is just com¬ 
fortably snug, following which the knife is withdiawn through the entire length 
of the urethra, with a brisk, determined motion, so that it in 11 cut cleanly (Be¬ 
cause the blade is not sharp, it will cut only the narrow areas in which the 
urethra is stretched tightly against the knife) If the cut is less than 36F, the 
blades are closed, the knife is returned to the “home” position and the procedure 
is repeated until the final cut has been made with the urethrotome blades ex¬ 
panded to 36F Following the urethrotomy a 30F Van Buren sound is passed 
mto the bladder to calibrate the bulbomembranous and prostatic uiethra The 
resectoscope is then passed gently 

Postoperative care After the resection is completed, a 26F two-way irrigating 
Foley bag catheter is left indwelling for 72 horn's The catheter provides pres- 
suie for hemostasis, and allows the incision in the urethra to seal ovei and par¬ 
tially heal before the patient voids through it This procedure, plus the adnunis 
tration of a broad spectrum antibiotic for 24 hours preceding and 5 or 6 days 
following operation, has appaiently been an effective factor in preventing febrile 
reactions Febrile reactions have been no more frequent after transurethral 
operations in which internal urethrotomy was done than after those in which 
mtemal urethrotomy was not necessary 

EXPERIENCE WITH 447 CASES IN WHICH INTERNAL URETHROTOMY WAS PERFORMED 

Material From May 1, 1952, to January 1, 1956, 447 internal urethrotomies 
have been done on the tiansurethral surgical sei vices of Drs Emmett, Greene 
and DeWeerd Of these, 404 weie done as preliminary procedures to trans¬ 
urethral opeiations (381 for transurethral resection of the prostate or vesical 
neck, 11 for combined prostatic resection and lemoval of vesical tumoi, 11 for 
removal of vesical tumor only, and one for htholapaxy only) The remaining 43 
were done solely for tieatment of uiethral stnctuie It is of inteiest that these 
404 cases represent an incidence of about 22 per cent of the transurethral opera¬ 
tions done on the three services during this period (approximately 1,824 cases) 
This figure agrees fairly closely with the 20 per cent incidence reported in the 
preliminary report and also with Nesbit’s expel lence that external perineal 
urethrotomy was lequired in 20 pel cent of his patients who underwent trans¬ 
urethral resection 

Length of followup It is oui opinion that postoperative stnctuie oi lecontiac- 
ture of a pre-existing stricture becomes apparent in most cases within 6 months 
Certainly it may be said that almost 100 per cent of postoperatne strictures 
become apparent within 1 year after operation For this reason we hai e not in¬ 
cluded anv postoperatn e data on less than a 6-month follow up Also, all data of 
1 year or more (e\en though the followup internal is 2 or 3 years) ha\e been 
grouped togethei undei the heading “1 jear or more followup Thus, we hate 
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a larger one, but assume that the urethra i« qmte normal Tlus was the case m 
44 p it lent s In sin patients the onh data we have are the result of a cvstoscopie 
examination (usuallv followup for vesical tumor), m winch a 22r cvstoscope is 
used routinelv In seven patie - heme phvsicians passed sounds (usuallv being 
conservative m the size u*ed) We simplv have the data m these cases that a 
sound passed easilv, the Mze varvang from IS to 2SF As a result of these data 
we conclude that in 57 patients the cahber of the urethra was qmte normal (2GF 
or more) In onh three cases did we discover anv reduction in cahber, as follows 
two case-, 22F, and one case, 18F 

A> for the “implied data " we estimate that the urethral calibration must be 
normal or near normal m 206 patients and questionable m onh four Our reason 
for this conclusion is as follows 37 patients returned to the clime for other rea¬ 
sons but, since there were no unnarv symptoms and the unne was negative, 
were never seen in the Section of Lrology, therefore, no calibration was done 
One hundred and fiftv-two patients reported bv letter that thev voided without 
difficulty, with a good stream, and had no unnarv svmptoms Sev enteen patients 
stated that thev were having difficultv voiding, but it seemed qmte evident 
from the descnption thev gav e that their difficultv was on the basis of recurnng 
obstruction of the vesical neck rather than urethral narrowing Four letters were 
impossible to ev aluate 

From these data we conclude that the results of internal urethrotoniv for the 
purpose of enlarging a normal” urethra (of 26 to 30r cahber) to 3GF to pre¬ 
vent postoperative stneture from transurethral resection are extremelv satis¬ 
factory Apparenth, postoperativ e stneture is evtremelv rare if careful preopera- 
tive calibration is done and internal urethrotoniv is performed when indicated 
It i- our opinion (as expressed in the prehminarv report) that m this group of 
cases the cahber of the urethra no doubt returns to its normal preoperativ e size 

Data in patients whose urethras were of 24F caliber or less There was a total of 
59 patients m this group, of whom we hav e followup data on 50 Of the 50, fol¬ 
lowup data were obtained bv return visits m 17, and from followup letters in 33 
Adequate calibration has been maintained, sufficient to keep the patient asymp¬ 
tomatic, in 41 of the 50 patients followed (S2 per cent) Adequate postoperatne 
calibration data are av adable for onh 14 of the 50 patients followed Of these 14, 
the postoperativ e urethral cahber was greater than the preoperativ e cahber in 
all cases (26F or larger in eight) 

RESULTS OF INTERNAL URETHROTOMY FOR STRICTURE OF THE ANTERIOR URETHRA 

i rcthroiomy for both “stricture only” and for stricture complicating the perform¬ 
ance of transurethral resection Preoperativ e data Referring again to the group 
of 59 cases with urethral cahber of 24F or less, m which mtemal urethrotoniv 
was done as a preliminary procedure for transurethral resection, it will be recalled 
that we concluded that 47 were the result of definite stneture It should now be 
helpful to combine these 47 eases with the 43 eases in winch treatment was for 
stneture onh, so that we mav get a better picture of the results of internal 
urethrotoniv for stneture This giv es ns a combined group of 90 cases of stneture 
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loads us to the (oihIumou tli it most uretliras of 221 caliber should be clashed as 
stncturcd (either itquired or congenital), nther than a \unation of normal It 
is quite ob\ ions tliat urethras of smaller caliber (201 or le.<■•>) must be considered 
as stiictuicd 

Vn anahsis of the calibration of the idult male urethra in approximate!! 
l,S2d patients who underwent transurethral opention is «liown in table 1 

rcFscr Ts or ivtkunu lkfthkotomi doni- as a i*hllimi\aio PHocEnijitF Fon 

Til ANSI IlFTHIt \L OFF1IATIONS 

Data ui pahrnh uhosr urethras acre of “normal” caliber (20 to 30r) There was 
a total of 145 patients m this group, of which we hn\e followup data on 270 Of 
the 270, followuip data were obt lined from return usits m 90 cases and from 
follow up letter-m ISO He-ults (table 2) ire classified in two categories, “accurate 
calibration data” and ‘implied data ” Regarding the ‘accurate calibration 
data” it wall be not cal that po-t operatic c calibration was done m 00 patients (all 
except -e\en done it the clinic) do acoid unncccssan pain, it has been our 
custom to pa«s onh a 2GT Van Buren sound If it passes easjh, we do not pass 

Taiili 2 Hesults of internal urethrotomy to enlarge the urethra preliminary to transurethral 
retortion tn 270 male patients with normal’’ rahber of urethra (26 to 30F) for whom 

followup data are a ailable 

A Preopcratne cnlibr ition maintained or incrcn-cd in 2G3 cases 


Data from Accurate Calibration (*7 Ca*e*) Implied Data (206 Cases) 


Details of calibration 

' Case* 

Classification 

Cases 

2GF sound or 1 lrgcr pns-ed ensile 

i « 

i 

Returned to clinic but not seen in 
Section of Urologt because no 
unnan semptoms and unne 
negatn e 

37 

22F c\stoscope (onh) pn—ed ensile 

G 

From letter Patient \oids nor 

I mnlh—no unnan muptoms 

152 

Sounds passed be home plnsictan 
Vo obstruction encountered 
Sounds \ nned in size from IS to 2SF 

7 

From letter Patient \oids with 
difficult!, but due to icsicnl neck 

17 

Total 

57 

Total 

206 

13 Preoperntne calibration nol maintained or follotrup data impossible to e\aluate 

m 7 ca^es 

Data from Accurate Calibration (3 Cases) 

Implied Data (J Cases) 


Details of calibration 

1 Ca*es , 

Classification 

Cases 

22F caliber 

18F caliber 

2 

1 

Letter impossible to evaluate 

4 

Total 

3 

Total 

4 

Grand total 

60 

Grand total 

210 


PRE\ EXTION OF STRICTURE FOLLOWING TRAXSURETHR VL RESECTION'S 4G1 

a larger one, but assume that the urethra is quite normal Tins was the case m 
44 patients In sen patients the onh data we have are the lesult of a cjstoscopic 
e\ammation (usuallv followup for \csical tumor), in which a 22F cvstoscope is 
uced routinelv In reven patio s home phvsicians passed sounds (usually being 
conservative in the uze used) We sirnplv have the data in these cases that a 
sound passed easilv, the size varying from IS to 2SF As a result of these data 
we conclude that in 57 patients the cahber of the urethra was quite normal (26F 
or more) In only three cases did w e diseov er am reduction m cahber, as follows 
two cases, 22F, and one case, 18F 

As for the “implied data,” we estimate that the urethral calibration must be 
normal or near normal in 206 patients and questionable in onh four Our reason 
for this conclusion i« as follow « 37 patients returned to the clinic for other rea¬ 
sons but, since there were no unnarj symptoms and the unne was negative, 
were never seen m the Section of Urologv, therefore, no calibration was done 
One hundred and fiftj-two patients reported bv letter that thev voided without 
difficult}, with a good stream, and had no unnarv symptoms Sev enteen patients 
stated that thev were having difficult} voichng, but it seemed quite evident 
from the description the} gave that their difficultv was on the basis of recurring 
obstiuction of the vesical neck rather than urethral narrowing Four letters were 
impossible to ev aluate 

From these data we conclude that the results of internal urethrotomy for the 
purpose of enlarging a “normal” urethra (of 26 to 30F cahber) to 36F to pre¬ 
vent postoperative stricture from transurethral resection are extreme]} satis- 
factor} Apparentl}, postoperativ e stricture is extremely rare if careful preopera- 
tive calibration is done and mtemal urethrotoni} is performed when indicated 
It is our opuuon (as expressed in the prehmmar} report) that m this group of 
cases the cahber of the urethra no doubt returns to its normal preoperntive size 

Data in patients whose urethras were of 2JfF caliber or less There was a total of 
59 patients m this group, of whom we have followup data on 50 Of the 50, fol¬ 
lowup data were obtained b} return visits in 17, and from followup letters in 33 
Adequate calibration has been maintained, sufficient to keep the patient as}uip- 
tomatic, m 41 of the 50 patients followed (82 per cent) Adequate postoperative 
calibration data are available for onl} 14 of the 50 patients followed Of these 14, 
the postoperativ e urethral cahber was greater than the preoperative cahber m 
all cases (26F or larger in eight) 

results of internal urethrotovit for stricture of the anterior urethra 

L rethrotomy for both “stricture only” and for stricture complicating the perform¬ 
ance of transurethral resection Preoperativ e data Referring again to the group 
of 59 cases with urethral cahber of 24F or less, m which mtemal urethrotomy 
w as done as a prehmmarv procedure for transurethral resection, it will be recalled 
that we concluded that 47 were the result of definite stricture It should now be 
helpful to combme these 47 cases with the 43 cases m which treatment was for 
stricture onl}, so that we imj get a better picture of the results of internal 
urethrotoni} for stricture This giv es us a combined group of 90 cases of stricture 
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Table 3 Cause of stricture in 90 patients treated by internal urethrotomy 


Cau<e 


Ca<es 


ProMous transurethral rejection 

4G 

Other instrumentations 

9 

Xeissenan urethritis 

I 15 

Trauma 

, 3 

Congenital 

1 2 

Not known 

1 15 


Totil 


00 


T ibli -1 Result* of internal urrthrntoini/ in 7~ patients with stricture of the urethra who 

hate been followed * 

A Adequate c dibration maiiit lined or sufficient to keep patient as\ mptomatic in 48 cases 

(07 per cent) 


Data from Accurate Calibration Implied Data 



Preorwrra 



Ca es 

Ponor>crative caliber 

tl\C 

caliber 

1 Ca e< 

Cla« ification 

26T or larger 

24 F 

O 

Return visit \ oids well, no wrap 

3 

201" or larger 

22F 

2 

toms, not calibrated 


2GF or larger 

2 or 

i 2 i 

B\ letter I old-without difficult!, 

i 24 

20T or larger 

isr 

i 

no s\ mptoms 


2Gr or larger 

i2r 

i 

B\ letter \ oids poorh but due to 

0 

1 

2GT or larger 

br 

i 

\esicil neck 


22F cistoscope easih 


i 



22r c\stoscope easih 

20F 

4 



22F c^stoscope easih 

1SF 

> 



22T sound easih 

22 r 

i 



22F sound easih 

16F 

i 



22T sound easih 

12F 

i 



Total 


19 

Total 

29 

B 4dequate calibration 

not maintained, stneture rccontracted in 24 ca~e~ (33 per cent) 

Data from Accurate Calibration 

j Cases 

Implied Data bj Letttr 

Cases 

Return visit Periodic dilatation nec 


Periodic dilatation necessara 

15 

essary 



Occasional dilatation nece^ar} 

2 



i 

“Having trouble with stricture 

i 



1 

Impossible to evaluate letter 

2 

Total 

4 1 

Total 

20 


* In 39, urethrotoim was done to permit transurethral resection, in 33 it nas done for 
treatment of stricture onh 




PREVENTION OF STRICTURE FOLLOWING TRNN'SURETHRIL RESECTIONS 463 

for studi From table 3 it can be seen that more than 60 per cent are the result 
of previous transurethral resection or other urethral instrumentation The site of 
the strictures is almost equalh divided between the pendulous urethra (47 
cases) and the penoscrotal juncture (43 cases) The caliber of the strictures is as 
follows 0 to 10F, eight cases, 12 to 16F, 40 cases, IS to 20r, 19 cases, 22T, 12 
ea^es, 24F, nine cases, and not stated m two cases It wall be noted that more 
than 50 per cent were of 16F or less 

Results of urethrotomi The results of urethrotomi for stricture are gn en in 
table 4 Of the 90 cases of stricture, 72 hai e been followed (45 bi letters and 27 
bj return visit) Adequate calibration sufficient to keep the patient asvmp- 
tomatic, has been maintained in 4S cases (67 per cent), while in 24 (33 per cent) 
calibration has not been maintained and periodic or occasional dilatation is re¬ 
quired We hai e been unable to detect anv reason whv in some cases the urethra 
should remain of good cahber and in others it should recontract 
Efficacy of use of prolonged indwelling urethral catheter postoperatn eli 
Doss 6 has suggested the use of an indwelling 26F Folei catheter for sei eral weeks 
following urethrotomv, as a means of preventing or delavmg recontracture of 
the stncture Our patients hat e been intolerant to the w eanng of a 26F catheter, 
but 16 patients have succeeded in wearing a 24T catheter for i amng penods of 
1 to 6 weeks postoperatn eh Tweh e of these patients ha\ e been followed The 
preoperatn e calibration of the 12 stnctures was 8F, two cases, 10F, two cases, 
14F, one case 16F, sue cases, and 22F, one case Fin e of the tweh e patients still 
require periodic dilatation, one requires occasional dilatation, while the remain¬ 
ing six ha\ e stated in their letters that thei a oid without difficult!' and hai e no 
urinary symptoms There seems to be no correlation between the postoperatn e 
cahber of the stncture and the length of tune the catheter was worn As a matter 
of fact, the three patients who wore the catheter for the longest penod (5 to 6 
weeks) still require penodic dilatation Comparing the results of this group of 
12 patients with those of the entire group of patients who had stnctures, there 
appears to be no striking improi ement m results from the prolonged use of an 
indwelling catheter 

COMPLICATIONS OF INTERN' AL URETHROTOMY 

In the prelum narj report 1 attention was called to the fact that internal 
urethrotomy was more or less abandoned shortly after the turn of the century 
because of the senous complications of sepsis, extraiasahon, hemorrhage and 
chordee The paucity of postoperatn e complications m our senes of cases is, we 
beliei e, due to sei eral factors 1) We hai e hunted the procedure to the antenor 
urethra (Most senous complications arose from urethrotomy performed m the 
deep, unprotected bulbomembranous urethra ) 2) The operations are done onli 
m the hospital operating room, under aseptic conditions, and a large indwelling 
catheter is left m place for a full 3 da vs Also broad spectrum antibiotics are 
guen preoperatn eh and postoperatn eli 3) Stnctures of the present dai are 

‘ Do=-s \ K Personal communication to the authors 
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not the extensile, dirty, long-standing, badly infected strictures that were so 
pie\alcnt oO years ago In moie than three-fourths of our cases no urethral 
stuctuie was piescnt 

Hemorrhage and exlraiasation Complications following internal urethrotome 
in tins senes of eases lime been smprisingh few We lime not encountered anj 
case of cxtrni asation 01 any seieic postoperatne bleeding In two 01 three cases, 
because of slightly e\cessi\c bleeding, an clastoplast bandage, exerting compres¬ 
sion igamst the 2(>J* indwelling cathetei, has been su/Ticient for control We 
boliox e that the presence of the huge uiethrnl cathetei for 72 hours is a great 
help m the pretention of hernoirhage "We haie encountered an occasional pa¬ 
tient in whom moderate uiethrnl bleeding occ lined a few du 3 r s after leanng the 
hospital In all of these cases bleeding was piompth controlled with an indwell¬ 
ing catheter which w is left indwelling foi 24 to 72 houis 

Fever and stpsts Posfopci ili\e fe\ei and sepsis attributable to internal 
urctlnotomy lime been almost nonexistent 

Epididymitis There h a\ c been fi \c cases of postoperafn e epididumtis in this 
senes of 447 cases, which is about the normal incidence (appi oximntefj 1 per 
cent) for all of oui transurethral resections (We do not employ routine bilateral 
x'nsohgntion piehmmnrv to tinnsuretlual lesection ) 

Thrombophlebitis The incidence of thiombophlebitis has not increased as a 
icsult of preliminary urethiotomj' 

Chordcc The only complication that has gncn us any concern is the appear¬ 
ance of choidcc (downivarxl cmiatuie of the penis with election) in four cases (an 
incidence of a little less than 1 pci cent of the senes) In two of these patients, 
aged G3 and G9 years, the pendulous uiethia calibiated at 2GF Internal ure¬ 
throtomy was done to enlaige the urethra piehnnmry to tiansurethral resection 
One of these patients ictuincd to the clinic 1 yeni aftei opeiation A 26F sound 
passed easily and the patient loided fiecly The penis and the urethra were en- 
tnely normal to palpation, including palpation against a sound m the urethra 
The second patient lias not letumcd He reported the cliordee bj lettei The 
third patient is a man aged 47 years, who had a seieie stnctuie of the distal 
thud of the pendulous uiethia which would not lespond to dilatation and kept 
up a more oi less constant hemoirhagic and purulent discharge Uiethrotomj r 
has improved the situation so that periodic passage of sounds keeps the urethia 
dilated easily to 28F (wheieas pieviously IGF was the maximum) The patient 
has modeiate cliordee on election, but is able to consummate coitus satisfactorily 
without pain and does not complain about it Palpation of the penis and urethra 
also is entirely negative The fourth patient is a man 62 years of age, who re¬ 
quired relief foi piostatic obstruction bj r tiansurethral resection Because of an 
ancient traumatic stncture (20F situated at the penosciotal juncture), internal 
uiethrotomy w r as done to admit the resectoscope, which mened freely in the 
uiethra durmg the entire lesection lettei the patient leports that he now 
voids an excellent stream, has cleai urme and no urinary symptoms, but com¬ 
plains rathei bitteily about the downward curvature of the perns on erection 
An exempt from his letter seems to sum up the problem quite well, as follows 
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‘ A condition of this land is of minor importance to a man of nn age, but doubt 
that a i oung fellow would be at all pleased with like results ” 

The mechanism of chordee following urethrotomy is not entirely clear to us, 
especially m the absence of am palpable lesion m the urethra or corpora If the 
incidence of this complication, however, proves to be only about 1 per cent, we 
feel that it is a small price to pav to prevent, postoperative urethral stricture 
Also, most urologists hav e encountered patients who complain of upw ard curv a- 
ture (as seen m Pe\ rome’s disease) following transurethral resection in which 
no urethrotomi has been done In some of these cases fibrous plaques can be 
palpated while in others the\ cannot 

Resectoscope becoming mug in urethra during transurethral resection, in spite of 
apparently adequate prcoperaiirc caliber In mne cases in this senes of 447, in spite 
of an apparenth adequate urethra (30F bulb passed easih), the resectoscope 
became snug in the urethra” withm 10 or 20 minutes after resection began It 
is our feeling that in these cases we were not careful enough m the preoperatrv e 
calibration Quite lihelv the bulb was passed too rapidly to detect a minimal 
degree of narrowing In all cases the resectoscope was renamed, internal 
urethrotomi was done, and the resection was completed A followup of eight of 
these cases (four return visits and four followup letters) shows normal calibra¬ 
tion m three cases and no unnary svmptoms or urethral narrowing m the others 
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THE UPPER URINARY TRACT IN ADVANCED PROSTATIC 

CARCINOMA 


EMIL J GANEiV 

I rotn the L rolootcal Struct of the Massachusetts General Hospital, Boston, Mass 

II is well known that m patients with prostatic carcinoma the upper unnarj 
tract may suffci damage fiom back pressure either as a result of bladder neck 
obstiuction 01 of const nclion of the urcterfrom trigonal infiltration orsecondan r 
to imasion of the fascia sin rounding the seminal \esicle on one or both sides 1 

Although im estigation of the upper unnnrv tracts bv pyelography is generally 
considered an essential part of the diagnostic stud} of patients haiboring pros- 
tatic malignancy there is a\ailab!c m standard urological texts a paucity of m- 
foimation regarding the incidence and tjpe of upper urinary tract disease in 
patients with nehnneed prostntic carcinoma except for postmortem studies such 
as those of Chav es and Milhtfci 5 and Mmtz and Smith s While several reports 4 6 
hav e appeared dealing with the influence of anti-androgenic treatment on 5-j r ear 
sumvorslnp, there has been little Information n\ nibble on the subject of the 
fate of the upflei urinarv (rads following anti-andiogenic treatment in advanced 
prostntic cnicmomn 

The subject of the status of the upper urinarj tract* is of more than academic 
interest, since m a previous communication 1 ' fiom tins clinic it was shown that 
the condition of the upper urinary tract appeared to influence the 5-year sur- 
vi\ oislup in patients with advanced prostntic carcinoma It was shown (table 1) 
that in patients without bone metnstases, having at the time of treatment uni¬ 
lateral or bilateral hvdroneplnosis, the 5-} r ear survivorship was 32 4 per cent, 
whereas in patients with norma! upper urniaiy tracts the 5-year sumvorslup 
was 54 3 per cent provided treatment was b} r bilateral orchiectomy 6 followed bv 
stilbestiol, usually 5 mg daily, and transurethral resection when indicated for 
the relief of bladdei neck obstiuction, and also provided that the patients sur¬ 
vived unassociated disease The pool prognostic significance of the obstructed 
uppei uiinaiy tract can be furthei demonstrated in a studj r of 10-year survivor¬ 
ship in a senes of 64 patients with advanced prostatic carcinoma followed 10 
yeais oi Iongei subsequent to bilateral oichiectomy and stilbestrol 7 In this series 
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Table 1 Influence of hydronephrosis on o vcar sumral 119 patients without bore r'ctastasts 


VTith ( 7 pcUtnO 

THlhont Hvdionephrcuis patients) 

2 died of unas=ociated di-ease 

12 survived o or more v ear= 

10 died of unassoeiated disease 

3$ survived 5 or more veils 

5 i ear survival 32 4/7 

5 v ear survival 54 39c 

Table 2 Ineidtncc of upper 

irnnoro tract disease 22/ patients 


Normal upper tracts 

H\ dronephrosis it hr droureter, unilateral or bilateral 
NtLcellaneous pathological changes as follow= 

Sohtarr -erous evsts of kidnev 2 patient - 

Bilateral nephrolithiasis without hvdronephrons 1 patient 

Atrophic prelonephntis 2 patients 

Left renal hvpoplasia 1 patient 


14S patients (6797) 

6“ patients (50 397) 
6 patients 12%) 


not a single patient having hi dronephrosis at the tune of treatment sumt ed 
10 rears 

IVhile it tv as initially hoped that information could be gained regarding the 
sole influence of ordnectomv and stilbestrol therapy on the upper tracts it be¬ 
came obvious that there mere not enough patients in the entire senes mho mere 
treated bt these anti-androgeruc measures alone to allotr satisfactory anahas, 
as it appeared that most of these patients had some degree of bladder neck ob¬ 
struction requiring surgical relief Thus it mas decided that the net effects of 
both anti-androgenic treatment and transurethral resection mould be evaluated 
rather than those of anti-androgemc treatment alone 


The clinical records of 24/ patients treated on the urological service of the 
Massachusetts General Hospital mere reviewed In each instance the carcinoma 
mas too extensive locally to allow senous consideration that complete extirpation 
b\ radical prostatectomy' might be possible 
In SI per cent of these patients the diagnosis mas confirmed bt histologic ex¬ 
amination of tissue removed bt transurethral resection or perineal biopsv with a 
Silverman needle In the remaining 16 per cent without histologic confirmation 
the clinical examination and subsequent course of the patient left no reasonable 
doubt regarding the nature of the disease process present 

Sufficient roentgenographie studies to allow satisfactory analysis mere ob¬ 
tained in 221 patients In the vast majority the upper tracts mere studied bv 
intravenous pyelography but m a fern retrograde pvelograms mere obtamed * 
It mas found (table 2) that 14S patients or 67 per cent of the entire senes had 
upper urmarv tracts that mere interpreted as being within normal limi ts Sixtm- 
reien patients or 30 5 per cent had demonstrable unilateral or bilateral hvdro- 
asioHoS PatieDtS ° r 2 7 ^ CCDt had ™?llaneous pathological changes 
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4 ns 


Two hml so!i( n\ serous cjsts of (1 h> 

J wo had (hroiiK pielonephiitis without ludioncphiosis oi h}drouicter 
One had hila(eial neplnohlhiasis without Indroncphrosis or ]pdrouicter 
One lmd an li\ poplastn left kiclnec 

dims one-thud of all the patients with ad\ uued piostatu caicinonvi were 
shown tohubni uppei in man tmet disnsewhen fust seen and m 02 per cent of 
these the lesion was unilateia! oi hilnteial lndronephiosis 

\t tout ion was then duelled to the relntne incidence of In dionephrosis in 2 
sepaiate pimps of patients, niineh, tlio-e with demonstrable bone metastases 
and those free of demons)i ible bone metast r-es when first seen (t ible 5) 

tmong >7 patients with pi men bone metastases (here were 17 or 20S per 
cent who showed umlatcial oi Inlalertl In dionephrosis 

timing I(>1 pitients without demonstiablc bone metastases, hjdroneplnosis, 
cithoi mill itoial oi Inlatei il, was present m 50 patients, aTi mcideme of 50 4 pci 
cent, i (ip;uio not fai returned fiom that foi patients with hone metastases 
In fuithei aiiaU/nip; these gtoups, it was found (hat among patients with 
metastases, the degtee of ohstruclion was not sigmfuanth grcatei than among 
patients without metast isos Thus the lndtoncpluosis was bilateral in 57 per 
cent and unilntu il in 11 per tent among pitients with lione metastases It was 
bilateral m 54 pei cent and umlatcial m It) pei cent in patients without bone 
metastases 

In both groups, shghtlj o\ei half of the patients with upper tract distinction 
had hilnteial Ip dionephrosis 

Attention was then chicctcd to the question of the fate of the obsliucted upper 
uvmarj tiact m patients with ad\anted prostntic carcinoma following anti- 
androgemc treatment (bilatcial oichiectoim followed bj stilbestrol 5 mg daih) 
and transuietlual resection when indicated for tlie relief of bladdci neck ob- 
stiuction 

Sufficient data with followup pyelogiaphie studies were ncnilable for analysis 
m the recoids of 51 patients It is to be noted tint all but 1 patient had trans 
urethral resection for blacidei neck obstruction, m addition to bilateral oichiec 
tomy, and estrogenic lioimones 

It was found that 4 possibilities existed 

1) Hydronephiosis could develop in a preuouslv normal upper tract following 
anti-andiogcmc treatment and tinnsiuethial resection 

2) A normal tract could remain noimal following treatment 


Table 3 Incidence of hydronephrosis 221 pahcnls 


With Bone Metastases (57 patients) 

WlCtout Bone Metastases (164 patients) 

20 8% (17 patients) 

30 4% (50 patients) 

Bilateral in 57% 

Unilateral in 43% 

Bilateral in 54% 

Unilateral in 46% 
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Table 4 Fate oj hydronephrosis follou '1115 nnfi nmirojctnt treatment and transurethral 
resection tchen indicated S3 patients 


16 patients 
5 patient 5 - 

4 patients 

5 patients 


a Normal 
b Normal 

c H\ dronephrosis 

d Hj dronephrosis 


-> deteriorate - 
-* remain 
[unchanged| 

\ ° r 

[deteriorate] 

> impro\ c 


H) dronephrosis 
Normal 

More In dronephrosis 

Less In dronephrosis or re 
turn to normal 


60% deteriorated 

40% remained the same, lmproied or showed complete return to normal 


T\ble 5 Progrissnc deiclopmcnt oj bone metastases following anh androgenic treatment in 
patients with hydronephrosis 28 patients 


Patients with Propessn c Deterioration of Upper 
Tracts following Anti androgenic Treatment and 
Transurethral Rejection 

Ptttients with Tmpro\ement of Upper Tracts 
following Anti androgenic Treatment and 
Transurethral Resection 

, 

Bone metastnses developed in 61% 

Bone metastases de\ eloped in 16% 


3) Unilateral or bilateral hydronephrosis before treatment could remain the 
same or increase m degree following treatment 

4) Unilateral or bilateral hydronephrosis before treatment could improt e 01 
e\en short a complete return to normal following treatment 

It was found among (table 4) these 33 patients that 

1 ) Sixteen patients had normal upper tracts in which obstiuction developed 
following treatment In 8 of these, the deterioration occmied within 2 rears of 
treatment, and in 8 from 4 to 10 years folloAnng treatmept 

2 ) Fne patients had normal upper tracts w Inch remained normal follow mg 
treatment for periods langlng from 6 months to 3 ears following treatment 

3) In 4 patients w ho had hydronephrosis before treatment, the In dronephrosis 
increased following treatment, all within a 2 -year period from the time of treat¬ 
ment 


4) Eight patients who had h) dronephrosis before treatment impioved re- 
markablj 01 had normal upper urinary tracts following treatment 2 within 5 
months of treatment, 6 between 2 and 5 a cars after treatment 
In brief, m 60 per cent the upper tracts detenoiated and m 40 pei cent theA 
remained the same, improied, or returned completely to normal following 
treatment & 


Attention finally was directed to a stud) of the fate of the uppei tracts m re¬ 
lation to the subsequent de\ elopment of bone metastases A senes of 2S patients 
all without demonstrable bone metastases when first seen and all treated by bi¬ 
lateral orchiectomy, stilbestrol, and transurethral resection, was investigated Of 
the patients showing increasing hydronephrosis 61 pei cent also acquired bone 
metastases In the group of cases in which the upper tract improi ed, bone meta¬ 
stases were seen to deielop in onl) 16 per cent 
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1 " O ll 1(1 M)lll II \ s0| 0||s ( \ s(s of tho kl(l)l(*\ 

1 wo had (luaim pceloncphntis without ludioncphiosis oi lie drourctcr 
Oik* lud hi Inti i il ii(*plii olil hnmis w it limit h\ drone phrosis or In dioureter 
Oik* h ul nil Inpopliisiu |(*ft hidnin 

dims oiu'-llmd of dl (lu* pituuts with »d\ uuod prostata c inmoina were 
show n to h ii hoi uppei mm im Iiik t disc no « hen hist s ( * ( p mul in hi por cent of 
th<*s(* (ho l(*sioii w is imilatoi il m bilntci d Indronophiosis 

\ t tout ion w is thdi directed to the* lolitno incidence of In dronephroMs m 2 
soj) ii lie gioups of pitiouts, a ii)i(*l\ those with domoiistr ihk* hono mctnsta s <“i 
uid those fi(*o of dommisti tide boiu* mot is( nos when first seen (t ihlc I) 

Vmong '>7 [iitiiiits with pimon bone ni( (list there* were 17 or 2hS per 
i out who showed uuilatoial oi hi! it ora I lndionepliiosis 

Vmong Hi I pit lent s without demons! i ibl(* bone met is(ases, Indroncphro'i 5 , 
either mill itoi il oi bilati r il, w is present in 10 p ilients, iTi nuidemc of 304 per 
cent a hgtue not f u tenuned fiom (hit fm pitients with bone mctiM nes 
In fmtlu'r innh/uig these giotips it w is found (hit miong pitients with 
mot ist isos, the degree of obstruc (ion was not sigmht mth groitor thin among 
indents without met ist |s(s 1 bus (lie In dronophiosis mis bilateral in 57 per 
cent md umlatoi il m 1I per (out among pitients with hone metn&tasc* It was 
hilitcid m 11 pi i (out md umliteiil in 1(> per cent in pltients without bone 
met ist isos 

In both gi mips shghth o\ei half of tho patients with upper tra< t obstnution 
h id hiliit<*i d Indionephio'is 

Vttendon w is then duct ted to the question of the fate of the obsfmcted upper 
uinian tirnt m pitients with ichuued prostatic (iircnionia following anti 
andiogcnu tie it moiit (hilatenl ore hiec toim followed b\ stdbcstrol 5 mg dub) 
md d insurothi il ie«ection when mdieated foi the lelief of bluldei neck ob- 
isf I net 1011 

Sufficient data with followup pcelogiaphit studies were mailable foi anahsis 
m tho k eoids of II pitients It is to be noted (hat all but 1 patient find trans- 
metfiial resection foi filicide) no< k obstruction, m addition to bilateral oicluee 
tomv, and estiogeiuc hounoues 

It w is found that 4 possibilities existed 

1 ) Ihdionephiosib could dccelop m a pre\ ioush normal upper tract following 
anti-androgenic ticatment and truisuietlunl resection 

2) V nonnal tiact could lcinain normal following ticatment 

Tidl h3 Incidence of hydronephrosis 221 patients 


With Bone Mct(i5ta*ic3 patient*) 

Without Bone Wctostases (IM patients) 

20 8% (1" patients) 

30 4% (50 patients) 

Bilateuil in 57% 

Bilntenl in 54% 

Unilateral in 43% 

Unilateral w 40% 
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Table 4 late of hydronephrosis following anlt androgenic treatment and transurethral 
resection when indicated 33 patients 


16 patients 
5 patients 

4 patients 

5 patients 


a Xormal 
I) \ormul 

c Hi ilronepliro^is 

d Hjdronephrosis 


-» deteriorate - 
- remain 
(unchanged! 
i or c- 
i deteriorate] 

> improve 


Hi dronephrosis 
Xormal 

More hjdronephrosis 

Less )i\ dronephrosis or re 
turn to normal 


60% deteriorated 

40% remained the same, improied or showed complete return to normal 

Table 5 Prngressne detelopmcnl of hone metastases following anil androgenic treatment in 
patients with hydronephrosis 28 patients 


Patients Tith ProsreMite Deterioration of Lpjier I Pstients with Improvement of Upptr Tracts 

Tracts folfcmns Anil »n4roeemc Treatment err! follrr-mg Anti androgenic Treatment and 

Transurethral Resection Transurethral Pescction 


Bone metastases dcieloped in 61% Bone metastases developed in 10% 


3) Unilateral or bilateral hjdronephrosis before treatment rould remain the 
same or increase in degree follow ing treatment 

4) Unilateral or bilateral hjdronephrosis before treatment rould improve or 
e\en <-hov> a complete return to normal following treatment 

It was found among (table 4) the=e 33 patients that 

1 ) Sixteen patients had normal upper tracts in which obstruction dec eloped 
following treatment In 8 of these, the deterioration occurred within 2 jears of 
treatment, and in 8 from 4 to 10 jears following treatment 

2) Fi\e patients had normal upper tracts which remained normal following 
treatment for periods ranging from b months to jears following treatment 

3) In 4 patients w ho had hydronephrosis before treatment, the hj dronephrosis 
increased following treatment, all within a 2-jear penod from the time of treat¬ 
ment 

4) Light patients who had hjdronephrosis before treatment improicd re- 
markablj or had normal upper urinary trarts following treatment, 2 within 5 
months of treatment, 6 betw een 2 and 5 j ears after treatment 

In brief, in GO per cent the upper tracts deteriorated and m 40 per cent the\ 
remained the ^ame, impro\ed, or returned completelj to normal following 
treatment 


Attention finallj was directed to a Tudj of the fate of the upper tracts in re¬ 
lation to the subsequent dec elopment of bone metasta=e= A =enes of 28 patients 
all without demonstrable bone mcta*ta=e= when first c-een and all treated In hi’ 
lateral on hiectomj, -tilbe-trol, and transurethral reaction, w as im e=tigated Of 
the patients •-hawing increasing hjdronephrosis 61 per cent also acquired hone 
metastases In the group of cases m which the upper tract improved bone mPta 

stases were seen to decelop in onlj 10 per cent 18 
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T lie h Milts of a < IniKnl m\(Miration of llu upper ininan tracts 111 221 pa 
tlents hmboiing achnnced piostatic carcinoma too extensne to allow complete 
ext 11 pat ion li\ 1 idleal piostatu tom\ aic repotted 

It is shown that one-third of al! patients lime upper urinarx tract disease, 
lime-tenths of these had initiate ml oi hdatci il h\dronephrosis when first seen 
1 he me ideme and device of unilateral and lulateial h\dronephrosis are not 

significant 1 \ gieitei m patients with hone metastases than in those without 
bone met ist )v<> s 

Iollowmg inti-androgenic treitment md trnnsnrethui! resection when per 
foimed foi lehef of bladder neck obstriution, it is found that m GO pei cent of 
patients the upper ininan traet will undergo progicssne elctenoration iisualb 
within 2 i e u s of tientment m the direction of meicising In dronephrosis, while 
in -10 per cent the upper traits will remain unchanged, or show eithei significant 
impioM niemt oi e\cn complete i*etuni to normal 

1 rogres^ne delenoiation of the upi>ei tracts following anti-androgenic treat¬ 
ment combined with surgical lehef of blnddei neck obstruction is a poor prog 
nostic sign and appears to promise a much higher incidence of subsequent bone 
metastases than progicssnc impiowincut of the uppci unnan tracts following 
the same treatment 

301 Esscr S/, Laurence, Mass 
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THE OCCURRENCE OT INTRAVENOUSLY INJECTED RADIOACTR E 
ZINC IN THE PROSTATE AND PROSTATIC TLUID Or DOGS 

GEORGE R PROUT * OVEN DANIEL! txo RILLET F RHITMORE, Jr 

From the Urologic Sc nice 0 / the Department of Surgery and the Dnision of Experimental 
Surgery of the Sloan Kettering Institute, Memorial Center for Cancer and illicd 
Diseases, \cir lor? \ Y 

Zinc ill the prostate nas first found and measured bv Bertrand and Vladesco 1 
in 1921 Zme also exists in appreciable concentrations as a trace element in the 
hier, pancreas, muscle and both red and white blood cells, and i^ present to a 
lesser extent in the spleen, brain, kidney and lung 2 It has been demonstiated to 
be intmiateR associated with carbonic anhv drase 3 and exists in combination 
with protein m white blood cells * 

In rats, dietary zinc deficiency w known to produce hvperkeratuuzation, 
alopecia, mamtion and death 5 w Side excess dietary zinc is known to produce 
anemia and retardation in maturation 6 

Maw-son and Fischer show ed that the prostate contains a higher concentration 
of zme than any' other soft tissue in the human" They demonstrated that the 
concentrations of zme in normal prostatic tissue and in benign hypertrophy are 
about equal but that carcinoma of the prostate and prostatic infection are 
associated with decreased concentrations of zme It has further been shown in 
the rat and rabbit that the presence of zinc m the prostate cannot be entirely 
accounted foi by the presence of carbonic anhy drase or of red blood cells in the 
prostate s Gunn and Gould haxe demonstrated a difference in the concentrations 
of radioactive zme between the lateral and dorsal prostate of the rat and that 
concentrations of radioactne zme m the dorsolateral prostate of the rat alter 


Accepted for publication April IS, 1957 

The co-operation of the Division of Clinical Investigation of Sloan Kettering Institute 
m general and of Dr Martin Sonenberg in particular during the pursuit of these studies 
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_* Ruth Newman A an Horn Special Fellow in Surgerv (Urologv) July 1, 19.51-June 30, 
1955 Dr Prout was awarded first pnze for his presentation of this work in the annual e^sav 
contest sponsored by the New York Section of the American Urological Association. 
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t Present address University Department of Surgerv , The Roy al Infirmary , Sheffield 6 
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1 Bertrand, G and Vladesco, R Intervention probable du zinc dans lea pbenomenes de 
fecondation chez les ammaux v ertebres Compt rendu , 173 176, 1921 

1 Eggleton, W G E The zinc and copper contents of the organs and tissues of Chinese 
subjects Biochem J , 34 991 1940 
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* Duncan G D Grav L F and Darnel L J Effect of zinc on cytochrome* oxidacp 
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‘■LMMVin \U> CO\CLLsIo\-, 

The 1 cbill!*5 of a cluneal lincMigatiou of the* uppci uiunn tracts in 221 pa 
lients harbotmg adaanted prostata laranonn too c\tensi\e to allow complete 
c\tiipation 1>\ iadi<al piostatectom\ arc* reported 

It is shown that one-third of all patients haae upper urniara tract disease, 
nine-tenths of these had unilateral oi bilateral lndronephrosis when first seen 
The nuidciHC nid degree of ninlateral and bilateral lndronephrosis are not 
sigmficantla gieater in patients with bone metnstases than in those without 
bone me t ist nos 

lollowmg inti-indrogeiiK treatment tnd transurethral ic«ection when per 
formed foi lelief of bladder neck obstruction, it is found that in 00 pei cent of 
patients the upper airman tract anil undergo progressne deterioration usuallj 
within 2 aeais of treatment m the ducetion of increasing lndroncphiosis, while 
m 40 per cent the upper tiacts will remain unchanged, or show either significant 
nnproacmcnt oi eaen complete return to normal 

Piogiess.i\e detenoiation of the upper tracts following anti-androgemc treat¬ 
ment combined with surgical iclicf of bladder neck obstruction is a poor prog¬ 
nostic sign and appears to promise a much higher incidence of subsequent bone 
met astnscs thin progress^ mapioacnaent of the tippet uruiar\ tracts following 
the same treatment 

>07 77ss< ( SI , Laicrcncc, 1/ass 



OCCURRENCE OF RADIOACTIVE ZINC IN PROSTATE OF DOGS 41 5 

Tissues obtained In biopsy were placed in pre-weighed countmgi coals and re- 
ueighed immediately Each vial with its contents was then frozen Radioactn lty 
uas subsequently determined The per cent of the injected dose in each sample 
eras eNpressed as radioactivity per gram of a\ et tissue (X 10 5 ) The organ/blood 
ratios v ere computed from them calues, assuming blood to have a specific 
gravity of 1 0 


EXPERIMENTAL. 

Exp 1 Dog X75 neighed 44 pounds preoperatn'ely During the first three 
postoperative months, he lost fie e pounds Although lus coat appeared quite poor 
at times, his activity and appetite alv ays remained good Eight daces postopera - 
tic ely, he c\as gic en 1 ml of zinc chloride containing 80 microcunes of radioactic e 


Tnble 1 Dog XTB, gnen 1 ml of Zn (t CU containing 80 microcunes 


Days After} 

Rftdioactivit} in Dog Prostatic Fluid 

Volume (ml ) of Dog Prostatic Fluid 


1 

II 

III 

3 ! 

n 

| III 

i 

14 4 

16 7 

14 7 


records lost 

0 

samples lost 


5 0 

4 5 j 

4 0 

G 

24 1 

16 8 

lost 

13 0 

II A Ill 

=■115 total 

12 

30 9 

i 15 2 

15 2 

lost 

II A III 

=> 10 8 total 

19 

16 9 

11 0 

9 2 

7 0 

5 0 

6 5 

25 

11 7 

8 2 

7 5 

6 7 

6 0 

5 0 

29 

1 8 S 

6 3 

6 0 

5 0 

4 5 

5 0 

34 

i 10 7 

5 S 

4 7 

5 5 

5 0 

5 0 

36 

1 6 2 

5 2 

4 6 

4 5 

4 0 

3 5 

39 

6 6 

48 

4 3 

4 7 

4 5 

4 2 

47 

6 2 

, 3 3 

3 9 

4 0 

3 0 

4 0 

53 

, 4 4 

2 7 

2 4* 

3 0 

4 0 

3 5 

61 

4 2 

1 2 1* 

2 2* 

5 5 

4 0 

4 0 

70 

4 2 

j 2 7* 

2 7* 

4 0 

4 0 

3 7 

77 

2 9 

i lost 

1 2 3 

6 7 

2 0 

4 0 

84 

3 6 

— 

— 

8 0 

not collected 

S9 

3 8 

— 

— 

6 5 

not collected 

99 

i 3 ' 

1 ~ 

— 

6 0 

not collected 

106 

1 3 9 

1 lost 

— 

8 0 

6 0 

not collected 

113 

-2 8 

lost 

— 

7 0 

5 5 i 

not collected 

120t 

1 s 

1 1 0 

— 

IS 0 

16 0 

not collected 

132 

2 1 

1 1 3 


10 0 

6 0 j 

not collected 

140 

2 3 

1 - 

\ _ 

4 5 

5 5 

not collected 

148 

2 6 

1 1 4 

! — 

7 5 

1 7 5 | 

not collected 


Radioactn it} in Whole Blood 

i 

i 

1 


3 0 



5 



2 

! 7 




* Unsatisfactory counting rate 
t Rcceiced 5 mg pilocarpine subcutaneou«h 


in addition to usual dose 



472 


f. n J’lioi j, o own i wo u i wnmioiti-, jo 


imdoi %;u 1011 *' ('iiclonnie mfliic nr c s ,J Psing n complcvfoimnig buffer with 
chtlu/one, M igci, and othoi> demonstrated histologic uIR (hid 7inc is found in 
Ihc epithelial cells of tlic piostatic .uioi " Dune!, and others found significant 
amount* of icic/io n fn i(\ in the prost itc s of nun nftei the i/drn enous injection 
of luchoictiu /no md obtained radio tutographs u*\c ilmg radio ictivitt in die 
piostatic epithelium 1 


MIT IIOIls WO Mm HIU 


PiO't itu (ivtulis weie cicutul m lieiltln inongicis In the technique of Hug 
gio s n \ftei the mimals Ji id leimertd fiom (lie proi edme, thci acre subjected 
to penodu pnntatic "tunul dion Rpimcn was judged be tlie general behaelor, 
appetite and st ibihzttmn of weight I’rosfatn stnmilition was aceoniplislied be 
giMOga s( md nd dose of 5 mg pilot irpmo sulfite (] mg hill) mtnn cnoush at 
tune /cio 

The piostatic fluid w is collected m J00 ml giaduiled olmdeis The \olume 
was cstini it eel fiom (he (\ hndci ind the fluid \ oluinetmalh tr nisferrcd to 5 ml 
counting \n!s Piostatic fluid w is collated m cither two or three time-deter¬ 
mined aliquots That fluid designated as DPI I nas tollottod from time zero to 
15 minutes, DPI II was (ollctted fiom 15 to 10 minutes, and DPI III was 
collected fiom 10 to (>0 minutes 1 he I nt aliquot was omitted from the protocol 
nftei the fust c\penment 

Tlie lachond n e isotope of /iik , Zn M , was obtained as zinc chloride The carrier 
content was less than 100 inegm me in e\oi\ e\penmenl The isotope was 
admnnsteicd mtia\enouslj m c\er\ instance 

Ihc iachoa(tivit\ m the samples obtained w is determined in a well-t\pe 
scintillation (ountei A olumes of one oi two ml of dog prostatic fluid were 
counted If low actmtv was anticipated, thiec oi four ml weie employed, but 
this was done raiely Appiopnate <onc(tions foi background weie made A 
standard dilution of the inchoactue 7in< injected was made eacii time an experi¬ 
ment was commemed and was counted with samples each time these were 
obtained 

The indioactn it 3 r leccwered m 1 ml of dog piostatic fluid was expressed as a 
peicentage of the total radioactn it} idmmisteicd This \ahie is expiessed as 10 3 
in the accompanying chaits and hgmes and is henceforth refened to as radio 
actn ity in dog piostatic fluid 

Blood was obtained by \enipunctuie before the injection of pilocaipine and its 
radioactmfy similaily determined and expiessed 


# Gunn, S A and Gould, T C Difference between dorsal and lateral components of 
dorsolateral prostate of the rat in Zn® 5 uptake Proc Soc Exp Biol A Med , 92 lc-20, 

J0 Gunn,S A and Gould, T C The relative importance of androgen and estrogen in the 
selective uptake of Zn®‘ by the dorsolateral prostate of the rat Endocnnologj, 68 443-452, 


1986 


- Mager, M , McNary, W F , Jr and Leonetti, F The histocliemical detection of zinc 
I Histochem and Cytocnem , 1 493, 1953 „ „ _ 

J » Darnel, O , Haddad, F , Prout George and Whitmore W F Jr Observations on the 
occurrence of radioactive zinc in the human prostate Bnt J Urol , 28 /n it, you 
miggins, C The prostatic secretion The Hnrvej Lectures, 42 148, 1946-1947 



OCCURRENCE OF RADIO XCTFl E ZINC IN PROSTATE OF DOGS 


Hi 


Tissues obtained b\ biopsv were placed m pre-w eiglied countmgi vials and le- 
weighed immediately Each vial with its contents nas then frozen Radioactivity 
was subsequently determined The per cent of the injected dose m each sample 
was expressed as radioactiviti per gram of u et tissue (X 10’) The organ/blood 
ratios were computed from there tallies, assuming blood to hate a specific 
granti' of 1 0 


EXPERIMENTAL 

Exp 1 Dog X75 neighed 44 pounds preoperatnely r During the first three 
postoperatn e months, he lost fit e pounds Although Ins coat appeared quite poor 
at times, his actintx and appetite alnays remamed good Eight days postopera- 
tn el\, he nas gi\ en 1 ml of zinc chloride containing 80 nucrocunes of radioactn e 


Tvble 1 Dog X7B, gncn 1 ml of Zn ll Cl containing 80 microcuriM 


Days After 

Radioacu\it> in Dos Prostatic Fluid 

\olume (ml.) of Dog Prostatic Fluid 









I 

n 

m 

1 1 

11 

! m 

i 

14 4 

16 7 

14 7 


records lost 

5 

1 samples lost 


5 0 

4 5 | 

4 0 

6 

' 24 1 

16 8 

lost 

13 0 

II 4 III 

= 11 5 total 

12 

30 9 

| 15 2 

15 2 

lost 

II A. Ill 

=■ 10 S total 

19 

1 16 9 

11 0 

9 2 

7 0 

5 0 

G 5 

25 

i 11 7 

i S 2 

7 5 

6 7 

6 0 

5 0 

29 

; s s 

1 6 3 

6 0 

5 0 

4 5 

5 0 

34 

1 10 7 

1 5 S 

4 7 

5 5 , 

5 0 

5 0 

36 

6 2 

! 5 2 

4 6 

4 5 

4 0 


39 

6 S 

4 S 

4 3 

4 7 

4 5 

4 2 

47 

6 2 

3 3 

3 9 

4 0 

3 0 

4 0 

53 

i 4 4 

1 2 7 

1 2 4 * 

3 0 

1 4 0 

3 5 

61 

i 4 2 

2 1* 

i 2 2* 

5 5 

4 0 

4 0 

70 

1 4 2 

1 2 7* 

2 7* 

4 0 

4 0 

3 7 

7 V 

. 2 9 

lost 

2 3 

6 7 

; 2 o 1 

4 0 

S4 

3 6 

1 - 


S 0 

not collected 

S9 

3 S 

— 

— 

6 5 

not collected 

99 

1 3 7 

1 — 


6 0 

1 not collected 

106 

3 9 

lost 

— 

S 0 

6 0 

not collected 

113 

1 "2 S 

, lost 

— 

7 0 

5 5 | 

not collected 

120t 

1 S 

I 1 0 

— 

18 0 

1 16 0 

not collected 

132 

2 1 

] 1 3 

1 _ 

10 0 

1 6 0 

not collected 

140 

2 3 

— 

— 

4 5 

5 5 

not collected 

148 

1 2 6 

1 4 

| ~ 

7 5 

1 7 s 1 

not collected 


Radioactive in tVFole Blood 


* Unsatisfactory counting rate 

t Receded 5 mg pilocarpine subcutaneous in addition to usual do=e 
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a t—im u Tc m 1 oouttm un 

Fig 1 


Taiuk 2 Dog \75, gncn 1 ml of Zn ,ii CI containing GG nncrocurics Estradiol 12 5 mcgm 
intramuscularly started on 12th day after injection of Zn e5 and slopped on 34th day 


Da>s tteforc 
Injection 


13 

7 

o 


Dais After 
Injection 


1 

3 

C 

S 

11 

14 

18 

21 

25 

29 

35 

39 

43 

47 

50 

53 

57 

60 

63 

67 

69 

75 

79 

83 

86 

89 

93 

97 


Rndtoatth itj in Do£ Pro*tntic Fluid 

\ olume (ml ) of Dop Prostatic Fluid 

I 

II 

i 

II 



s 0 

j not collected 



6 5 

1 8 0 



S 0 

3 0 

29 9 

17 1 

6 0 

5 0 

25 9 

17 C 

S 0 

4 5 

34 0 

19 9 

10 0 

5 0 

20 0 

15 4 

S 0* 

4 0 

24 3 

11 5 

9 0 

5 0 

15 7 

9 S 

S 0 

5 0 

11 4 

9 1 

5 0 

2 0 

9 3 

7 0 

4 0 

2 0 


— 

0 0 

| 0 0 

I A. II combined = 30 

1 ml in 30 minutes 

I A II combined = 38 

1 ml in 30 minutes 

7 2 

not counted 

1 5 

75 

lost 

lost 

4 0 

3 5 

4 7 

2 7 

10 0 

2 0 

4 5 

2 4 

9 0 

2 0 

3 6 

lost 

6 0 

4 5 

3 3 

2 8 

7 0 

3 5 

4 3 

2 9 

not recorded 

3 S 

2 7 

9 0 

4 0 

2 S 

2 3 

7 0 

6 0 

lost 

1 3 

1 0 

4 0 

3 4 

3 4 

5 0 

4 0 

4 0 

2 4 

7 0 

6 0 

4 0 

2 4 

6 5 

5 0 

3 2 

2 1 

S 0 

5 0 

2 6 

2 2 

4 0 

4 0 

3 5 

2 3 

6 5 

4 0 

2 2 

1 S 

11 0 

6 5 


^ \ 


First pnrt lost 
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» *tt WU I 

Fig 2 

zinc, and pro-static fluid \s as obtained at \ arying inten als, thereafter The results 
are shown m table 1 and figure 1 

Exp 2 After radioactmti in the prostatic fluid of X75 had dropped to insigni¬ 
ficant leiels and rune months had passed since the initial injection of radioactn e 
material a second injection of 1 ml of zinc chloride containing 66 nncrocunes of 
radioactn e zinc this given On the twelfth dav, thereafter, 12 5 mcgm of 
estradiol* mtramuscularh dadv was begun and continued through the thirti- 
fourth da\ Prostatic fluid was obtamed at \ amng mtenals, thereafter The 
results are shown m table 2 and figure 2 

Exp 3 One hundred and thirteen dais after the second mjection of radio¬ 
actn e zinc X75 was given a third dose of 2 ml of zinc chloride containing 125 
nncrocunes of radioactn e zinc Estradiol (12 5 mcgm ) intramuscuinrij daily for 
12 da\s was sunultaneoush initiated Prostatic fluid was obtained at varying 
inten als, thereafter The results are shown m table 3 and figure 3 

Exp 4 Dog X42 experienced wound dehiscence following preparation of the 
fistula and the animal lost 14 pounds m the ensuing six weeks Subsequentlv, his 
v eight stabilized and coat improi ed Eight weeks after preparation, he was gn en 
1 0 ml zinc ehlonde contamg 60 microcunes of radioactn e zinc Prostatic fluid 
was obtamed at \ arvmg inten als, thereafter The results are shown in table 4 
and figure 4 

* Progvnon aqueou= suspension, produced b\ Sphering Corporation Bloomfield X J 
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Fig 3 


Exp 5 Do g X66 had a benign postopeiative course following preparation of 
the prostatic fistula but did not legnm his preoperative weight and vigoi until 
several months aftei preparation Five months after operation, he v as given 1 ml 
of zinc chloride containing 6G miciocuries of radioactive zinc Prostatic fluid was 
obtained at vaiying intervals, theieafter The results are shown in table 5 and fig¬ 
ure 5 
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Tcble 4 Doa \42, gucn 1 6 ml of Zn^Cl containing 60 microcurics 


Days Before i 

Injection 

Radioactn it\ 10 Dog Prostatic Fluid 

\ olume (mL) of Dog Promts.tic Fluid 
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1 

It 
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44 
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54 
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61 
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, 0 Sf 

6 5 

4 5 
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2 0 
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2 1 
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6 0 j 

3 0 
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* These % nlues are shown in figure 4 as DPF I 
t bnsatisfactorc counting rate 


Exp 6 Dog X4 had no prior operation but was injected intrai enoush with 
1 b ml of zinc chlonde containing 100 nucrocunes of radioactn ezine Set endays 
ater, under mtraienous pentothal anesthesia, biopsies were obtained from the 
ner, pancreas, prostate testis and epididymis Venous blood specimens were 
btarned at this tune The animal expired at the end of the procedure for no ap 

0 anTfi^o t0UCen ™S in these biopsies are shown m taMe 
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DOG X 66 - GIVEN 66 microcuries OF Zn e5 Cl t 



a UKumwiwr caMTma iu n 


Fig 5 

Xone of the animals demonstrated any grossly detectable deletenous effects 
aitei the injections of the zinc 


RESULTS 

When the dogs with prostatic fistulas were given intravenous radioactive zinc 
and stimulated with a standard dose of intravenous pilocarpine, the resultant 
prostatic fluid always contained portions of the injected radioactivity 

Radioactive zinc was detected m the prostatic fluid of the three control 
animals, X75, X42, and X66, for 147 days, 122 day's and 99 days, respectively 
X75 was given pilocarpine 24 tunes, X42, 31 tunes, and X66, 26 tunes Radio¬ 
active zinc was present whenever prostatic fluid was produced during these 
penods 

Radioactivity in blood fell rapidly to a level wheie the counting rate was too 
close to background to be significant (table 1, fig 1) 

The v olume of prostatic fluid collected at standard mterv als show ed inconstant, 
unpredictable v anations from dog to dog and ev en m the same animal 

The curv es of the concentrations of radioactivity in the prostatic fluid in the 
three control experiments are similar in that a peak of concentration of radio¬ 
activity was reached vvithm four to twelve days after the injection of Zn 66 Cl 2 
(exp l, 4 and 5, figs 1, 4 and 5) A similar peak of radioactivity was reached 
when X75 received a second injection of radioactive zinc before estradiol was 
given (exp 2, table 2, fig 2) The concentration of radioactivity gradually' 
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Fig G 


decreased aftei the initial nse The cun e became asymptotic to the baseline after 
35 to 53 days In experiment 2 the concentration of radioactivity m DPF I and 
DPF II fell to a lor\ of three set enteen days aftei the initiation of the first course 
of estradiol (table 2, fig 2) When the second course of estradiol was started 
simultaneous with ladioactive zinc admmistintion, the concentration of radio¬ 
activity fell to thiee m DPF I in 13 days (exp 3, table 3, fig 3) 
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COMMENT 

Graphical lepiesentation of the concentrations of 1 achoactmty m dog piostatic 
fluid obtained undei the conditions of these eNpenments indicated that the 
resultant curves followed a sumlai pattern The ladioactivity in DPF I and DPF 
II (and in DPF III where shown) paralleled each othei with a gieat degiee of 
predictability, once the first tw o w eeks had passed Pnoi to that time, the con¬ 
centration of radioactivity in DPF I was relatn ely gieater than in the othei ali¬ 
quots A peak of activity was seen on all of the cun es although it varied slight]}'' 
both in time and m amount from dog to dog and fiom eNpenment to experiment 
Only rarely was more ladioactmty found m DPF II than in DPF I throughout 
the course of all the experiments 

The cuives also demonstiated that the radioactivity was highly piedictable 
not only in terms of the lelative ladioactmty of DPF I and DPF II but also m 
terms of total reco\ eiable ladioactivity Furthermoie, this highly predictable 
radioactivity persisted in prostatic fluid for at least three months in spite of many 
separate injections of intravenous pilocarpine duimg that period 
Zinc occurs in lelatively large amounts in prostatic fluid 11 and the relatively 
lngh concentrations of radioactive zinc found in the studies piesented here are 
consistent with tins fact Fiom histochemieal studies in the dog, monkey, rabbit, 
and man, it is knowm that zinc is present m the cells lining the prostatic acini 11 
This has also been demonstrated by radioautogrnphic techniques m man 15 It, 
therefore, seems probable that the zinc found m human prostatic fluid and the 
radioactive zinc in canine prostatic fluid anse from the same source, the prostatic 
epithehal cells of the respective species 

It is of interest that the radioactivity m the dog piostatic fluid lemains high 
for a three or foui-week penod after a solitary injection of radioactn e zinc This 
suggests that either sufficient radioactive zinc is initially deposited in the prostatic 
epithehal cells to account for the relatively prolonged, high concentration, or the 
initial concentration in the cells is not so great but is supplemented with radio¬ 
active zinc from some as yet unidentified source 
After the injection of radioactive zinc into an otherwise normal dog, the 
prostate was found to contam the greatest concentration of radioactmty of the 
organs biopsied Of the gemtal organs examined, the prostate was found to have 
the highest concentration of radioactmty at the tmie explored, manifesting thirty 
times the radioactivity of the testis and tw enty times the radioactivity of the 
epididymis (table 6, fig 6) Measurements of total zme m the human testis, and 
the testis and epididymis of the rat by Eggleton 2 were low when compared to 
other organs sampled and parallel our findings with radioactive zinc in the cor¬ 
responding organs of the dog Yet Maw'son and Fischer 11 demonstrated that hu¬ 
man sperm contain much more zinc than the prostate and Mann 16 has made 
similar observations m the semen of the ram Numerous sperm counts done on 

n,„„^ ,Ia ' T8 , on > ® A and Fischer, M I Zinc and carbonic anb\drase in human semen 
ii V J 55 696 ’ 1053 

semJ, n n > T mMawson, C A and Fischer M I Zinc and carbonic anh\ drnse in human 
semen Biochem J , 66 696 1953 
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DPF during the courae of oui experiment*. usualh demonstrated 1,000,000 ± 
500,000 spcrm/nil lint on mam oc tasions no sperm xx ere *-cen According]}, it is 
ex ident that t lie radioactix itx observed must liaxe been demed almost com- 
plcteh from the piostatic fluid, latliei tlnn from tlie feu speim that max liaxe 
been present Possiblj, much of the /iih found in mammalian sperm is actualh 
derived from the proxtafic fluid Experiments to lmcstigate this po«sibiht\ are 
m piogies.- 

Vlthough the effect of cstridiol was to reduce the xolumc of prostatic secre¬ 
tions, the effect on Zn G5 xxns not so clear-cut Vs long as prostatic fluid was pro 
duced, the isotope was present During the first course of estradiol (exp 2, table 
2, fig 2), the fall m the comentiation of ruhoacfix itx as well as the total Zn' 5 
output m the stated periods, was more lapid than that seen m the same animal 
under control conditions (exp 1, tabic 1, fig 1) 

Undei the influence of cstridiol, the concentiation of radioactix it} found in 
the piostatic fluid reached a lex el of 3 0 in 20 daj- in expeiimcnt 2 , while m 
experiment 1 , the contiol stud\, it took (>1 1)03 s for the concentration of radio 
activitc to chop to 4 2 When estradiol w is initiated simultaneous with an injec¬ 
tion of 125 microcuries of lachoictne 7111 c 111 experiment 3 (table 3, fig 3) the 
peak of rachoactn itx was seen 111 four dn\ s and onlv reached a le\ el of 30 1, }et 
this was the laigest amount of lachoactne mateiial given 111 anv of the experi¬ 
ments Thereafter, in experiment 3, the xolumc of prostatic fluid and concentra¬ 
tion of lachoactn itx fell shaiplx, the concentration of rndioactix it} leaching 3 0 
in 13 dax's These findings suggest that estradiol dnectlv or indirectlv pioduced an 
effect on the prostate to deciease not 011 I 3 the x oliime of fluid but also the con¬ 
centration of the isotope in the fluid produced 

From the data obtained in the experiments as outlined, it appeal’s possible that 
the piesence of 7111 c 111 dog piostatic fluid repicsents an integral function of the 
prostate 


SUMMARI 

Using dogs piepared with prostatic fistulas, it has been demonstrated that the 
injected radioactixa isotope of zinc, Zn 65 , xvill appear in dog prostatic fluid in a 
lnghl 3 r piedictable manner on lepeated stimulation with pilocarpine sulfate 
Radioactmty was nearly alwa 3 r s greatei in the fiist portion of dog piostatic 
fluid collected than m the second 

Biops 3 r of xanous canine oigans seven days aftei the injection of radioactixe 
zinc revealed the radioactixuty in the prostate to be much gi eater than that 
found in other tissues sampled 

In the few experiments peiformed, estradiol pioduced a rapid drop in x olunie 
and both concentration and total amount of radioactivity m dog prostatic fluid 
During the study periods, piostatic fluid was nex-ei obtained isotope-free, 

w liether under the influence of estradiol or not 

From the aboia ex-idencc, it would appeal that the piesence of zinc m the 
prostatic fluid of dogs is associated with an integral function of the canine 

piostate 
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PRELIMINARY EVALUATION OF RADIOACTR E 
COLLOIDAL GOLD IN TREATMENT OF 
CARCINOMA OF THE PROSTATE 

MAJOR WILLIS H CARTER CMC)* and CAPT ROBERT G BOGEN (AIC) 
From Broo! c Army Hospital, Fort Sam Houston, Texas 

In May 1952, Dr Rubin Flocks of the University of Iona read a paper en¬ 
titled “Treatment of Carcinoma of the Prostate With Radioactn e Gold (AU-198)” 
at Brooke Ami} Hospital Stimulated bj his u ork, Colonel C C Dodson, then 
chief of urologj at Brooke Arm} Hospital, instituted a program of treating 
certain cases of carcinoma with AU-198, starting in July 1953 This program 
has been contmued under the present chief of the service, Colonel L K Mantell, 
and at the present time 20 cases hat e been treated with radioactn e gold 
Radioactn e colloidal AU-198, with particle sizes ranging from 0 003 to 0 004 
micron, was used The isotope has a half life of 2 7 da} s and possesses suitable 
radiation characteristics It is made in a nuclear reactor by bombarding stable 
AU-197 with neutrons and it decays to a stable isotope of mercur}, giving off 
gamma and beta radiation in the process It emits beta ra}S with maximum 
energy of 0 97 million electron \ olts and gamma rays of 0 411 million electron 
volts Fifty per cent of the beta rays penetrate 3 8 mm of tissue and are the 
source of the radiation effect m locahzed areas The gamma ra} s penetrate deeply 
and are useful in external counting, but they may also contribute to both local 
and total bod} radiation One millicune decayed in one gram of tissue yields 0 76 
eqim alent roentgens 

One milliliter of epinephrine h}drochlonde (1-1,000) and 150 units of hyaluro- 
mdase are added to the isotope Isotonic sahne was used to dilute the material 
to the proper volume 

Patients selected for radioactn e gold treatment fell m the group 2 classification 
of Dr Flocks, that is, the carcinoma had extended beyond the prostatic capsule 
although there was no evidence of distant metastasis Approximatel} 50 to 55 
per cent of the patients seen with carcinoma of the prostate are in this group If 
the patient had obstructn e symptoms, as four m our senes had, a transurethral 
resection was done 3 to 4 weeks pnor to injection of the radioactne gold By 
this means, the obstruction was alienated and the tumor mass to be injected 
was reduced 

The technique of injecting the gold is simple We use an intrat esical approach 
through a lower abdominal midhne incision A lead-walled symnge, similar to 
one used b} Dr Flocks, which was modified by personnel at Brooke Army Hos¬ 
pital, is used The gold is mjected m 12 areas around the bladder neck mto the 
prostate and one area in each seminal t esicle We inject 2 5 to 3 millicunes per 
gram of prostatic tissue, with a maximum of 150 millicunes Using this dosage, 
with a concentration of 5 millicunes per cubic centimeter of solution, we have 
noted no rectal or prolonged bladder neck lrntation In earlier cases drainage was 

annual meeting of South Central Section of American Urological Association 
uevico Citi, October 2S-X on ember 1 1956 

r resent address 1216 Pennsihama A\ e , Fort Worth 4 Texas 
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accomplished with both a supiapubic catlieter and an indwelling urethral 
cathetci Recentlj we bare dispensed with the suprapubic catheter and have 
noted an improvement in the patient’s wound healing All initial injections are 
done suprapubicalh thiough cWotoim incision Followup injections, as indi¬ 
cated, are done tinnspermenlh 

A few technical precautions should be mentioned Using film badges, we have 
found that the highest c\posiuc recorded pei mdnidual is 40 milliroentgens, 
with the arerage exposure tunning between 25 and 30 milliroentgens Based on a 
total of 300 milhioenlgcns m a 48-hour week, this has not been deemed an ex- 
cessne amount of radiation to theindn idual 1 he most common]} contaminated 
pieces of equipment aie the skin towels, drape sheet, sponges, suction equipment, 
and sponge foiceps Raid} arc the gowns oi gloves contaminated The contam¬ 
inated equipment is jilaced in a large metal bin in the basement and allowed to 
decar Since it lakes 7 half fires to dccar down to 1 per cent of the 
otigmal stiength, aftei two weeks these contaminated objects are entireh safe 
to handle and aie lctuincd to the opciatmg room 

Postoperatn eh , the patients aie isolated m a pm ate room We are fortunate 
in haring an an-conditioned room adjoining the isotope section and our patients 
are left tlicic for raitable penocK of time, depending upon the amount of gold 
they rccenc While patients are m this loom, ranous studies can be conven¬ 
ient!} made b} the isotope section 

It is our belief that this piocedurc picsents no undue hazards to the operating 
personnel if reasonable taic is exercised We harm been using two teams—one to 
inject the gold and the othei to close the w ound—in nil effort to cut down the time 
of exposuie Due to the low amount of contamination, horrerer, this is probabl} 
an unnecessniv piccaution 

Routinel}, patients aie taken to the isotope unit 5 oi 6 da}S postoperatnelv 
and aie examined b} means of a scintiscannei In example of the distribution 
of ladioactnc material 4 oi 5 dars following injection is shown in figure 1 Note 
the concentiation of ladioactnit} in the men of the piostate 

Since 1947, 85 patients with caicmoma of the piostate hare been seen at 
Brooke Aimy Hospital Six of them lecened no tieatment, as the diagnosis was 
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Fig 1 
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made at autopst after the patient presented himself at the hospital with car¬ 
cinomatosis Ten patients underwent curatne penneal or radical retropubic 
prostatectomies Of these ten, eight are ah\ e and well Onlv two hat e sunn ed 
longer than fite tears and the sunnal rate since diagnosis is 2 4 tears 

Fortt-mne ttere treated with orchiectomt, estrogens, and relief of obstruction 
either bt suprapubic prostatectomt or transurethral resection The average 
surntal period is 1 9 years 

The remaining 20 patients recen ed treatment with radioactit e gold Of these 
20, 16 are still aln e Of 4 patients who died 3 died of widespread carcinoma 
annng from the prostate and one died of carcinoma of the pancreas These 4 
patients died in the sixth twentt -first, thirt\-fourth and thirtt-fifth months 
following the initial injection Fne patients hate positne Siltemian needle 
prostatic biopsies and hat e been re-treated bv the penneal route 1 to 4 times 
The average sum\ al penod of the 20 cases is 22 months 

Of the seten patients surviving more than two tears after operation, 4 have 
po=itne ^iherman needle biopsies despite numerous penneal injections and two 
of these hat e demonstrable bont metastasis We hat e onh 3 of 9 patients sur- 



Fig 2 
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viving bejond the 1 S- to 2^ ear ateragc time without treatment who are free 
of disease, according to \-ray or biopsy findings 
Although no definite conclusions can be drawn from this small senes, it is our 
feeling that thcie is merit to this treatment if the proper entena for selection of 
cases are followed We ha\c been impressed by the immediate improtement of 
the prostate on digital examination and postoperatne negatnc Silverman needle 
biopsies Figure 2, 1 shows a preoperatne lesion obtained b} transurethral re 
section and figure 2, B shows a 3 months’ posloperatn e Siherman needle biopst 
revealing mild radiation effect Subjcclncly , the patients hn\e shown improve 
ment and apparenth arc more comfortable While the majorit\ of patients are 
not cured, their disease maj be controlled for \arying lengths of time More 
time and patients arc needed thoroughh to ctalunte this treatment which mat 
have some palliatne, if not curative, effect 
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AXORECTAL MALFORMATIONS AND ASSOCIATED URINARY 
FISTULAS REPORT OF ONE HUNDRED CASES 


CHARLES H NICOLAI 

From the Department of Surgery, Dmsion of Urology, Washington University School 
of lfcdictnc, Si Louis, Mo 


A great deal has been written about the problem of anorectal malformations, 
their embrv ologt, mcidenee, and the methods of management, but little emphasis 
has been placed on the associated urinary fistulas and their preoperatn e diagnosis 
To emphasize the need for preoperatn e urological workup to determine the 
presence or absence of a unnary fistula, the 100 cases of this anornnh seen at the 
St Louis Children’s Hospital between 1933 and 1956 hat e been renew ed Main 
poor results could be attributed to the failure to recognize an intestinal-unnary 
fistula preoperatireh Seventeen patients had such fistulas which were unsus¬ 
pected preoperatn eh but which could ha\e been demonstrated if an adequate 
urological workup had been performed A considerable number of these patients 
recen ed initial surgical care at another institution and then came to this hospital 
for further correctn e procedures 

The embrj ologj of anorectal malformations and the associated unnary fistulas 
is twofold Unnan fistulas are due to incomplete dmsion of the cloaca, in the 
3-week embryo, into the antenor bladder and the postenor pnmitn e rectum by 
the urorectal septum The different types of anorectal malformations are due to 
■varying degrees of failure of the pnmitne rectum to join with the anus and its 
temporarily occlusive membrane 

^ anous classifications of these malformations ha\e been proposed, and the 
one that is now generally used as the most practical working classification is 
that of Ladd and Gros--, 1 although this is admittedh an o\ ersunplification of the 
problem The types desenbed by these authors have been well illustrated by 
Santulh* and are shown in figure 1 

The occurrence of anorectal malformations -vanes according to different 
authors, the range bemg 1 m S00 to 1 in 10,000 births, : 3 the figure usuallj 
quoted bemg 1 in 5,000 The ratio between the rexes vanes between equal male 
and female distribution to preponderance in the males In this senes, the distn- 
bution was 68 males to 32 females, a ratio of about 2 1 

The incidence of either intestinal or unnarj fistulas cited m the literature 
■vanes between 30 per cent and 80 per cent; 3 J 6 the incidence here was 60 per 
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cent Figuie 2 2 illustrates these various fistulas and table 1 gives the percentage 
of their occunence in this senes 

The \anous types of anorectal anomalies and the associated unnary fistulas 
are listed in table 2 The great preponderance of tvpe 3 cases agrees with other 
senes 267 The overall incidence of intestinal-urinary fistulas in our senes was 
29 per cent vhich agrees closeh ruth that reported b} others 6 7 8 Considenng 
that all of the intestinal-urinaij r fistulas in our senes occurred in males, tins 
gives an incidence of these fistulas m the males of 42 per cent Set enteen of these, 
or over one-half, Mere not suspected preoperativeh' 

The incidence of associated anomalies in our senes is listed m table 3 1'ifty- 
eight per cent of our patients had one or more additional anomalies, virile other 
authors repoit an incidence \ aiying between 22 per cent and 72 per cent 2 7 s 11 


7 Lu W S Malformations of the anus and rectum Chinese Med J , 68 123 ; 1950 

* Spence H M Anomalies and complications of the urogenital tract associated with 
congenital imperforate anus J Urol , 71 453, 1954 , , 

8 Bacon H E and Sherman, L F Surgical management of congenital malformations 
of the anus and rectum Report of one hundred and eleien cases Arch Surg , 64 331, 

Gross, R E The surgen of mfancj and childhood Philadelphia W B Saunders 

C °d Moore T C and Lawrence, E A Congenital malformations of the rectum and anus 
and associated anomalies, 120 cases Surg , Gtnec , A Obst ,96 281, 1952 
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Fig 2 From Santulli Surg , Gjnec A, Obst , 95 601, 1952 

c anomalies that w ere encountered are hsted in table 4 Not including urinary 
s u as, 32 per cent of these cases had one or more associated genitourinary 

anomalies 

rpr 

e rou wne method for diagnosing the type of anorectal malformation is the 
ase of an \-ray of the infant taken m the mi erted, or Wangensteen-Rice posi- 
■ osmg a metallic marker over the aiea i\ here the anus should be An errone- 
b(T '| t | 1 ^ )reSS10n length of the defect betv een the “anus” and the rectum may 
0 tamed if the above procedure is employed before the infant is 24 hours old 

as t e intestinal gas mav not have reached the most distal portion of the blind 
rectum 

This procedure does not demonstrate the rectourmary fistulas, therefore, adch- 
^°na diagnostic studies are necessary Unfortunately, the method for demon- 
ra mg associated unnary fistulas, et en if pursued, is far from standardized The 
wst common site of an mtestmal-urmary fistula is between the rectum and the 
mst“n atomembranou s urethra The usuallj employed cystogram made by the 
-1 ation of a radiopaque medium through a catheter passed into the bladder 

Eu rgica 1 "^fproach’ 2„n Surg^’77 « 30 Im ' ierfora,c method of dctcrmmmg the 
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Tadlf 1 Anorectal malformations and associated fistulas in 60 cases 


Type o/ Vistula 

Number 

Per Cent 

Rectourethrnl 


2 t 

40 

Rectovaginal 


22 

37 

Rectoperincal 


0 

15 

Rectovesical 


5 

S 

Taiii i 

2 7 t/)>cs of anorectal malformations and associated urinary fistulas 

Type of Malformation Total Number 

Number vuth Futula 

Per Cent 

i 

1 

17 

i 

G 

n 

5 

0 

0 

hi 

i 77 i 

2S 

3G 

r\ 

i 

0 

0 


Taiii l 3 l ssocialcd anomalies m SS eases 


Type 

Number 

Per Cent 

Genito renal 


i 30 

55 

Gastrointestinal 


1 10 

2S 

Musculoskeletal 


{ 16 

2S 

Cardiovascular 


1 7 1 

12 

Miscellaneous 


i 13 I 

22 


mil rarely, if evei, cleinonstinle such n defect Oui routine at present for demon¬ 
strating fistulas in the male invokes taking a urethiocjstogram using a watery 
solution of any appiopnate radiopaque medium -V viscous medium is not de¬ 
sirable, as it may not penetrate the small caliber fistulas The medium is injected 
with a suitable blunt-nosed syringe into the external urinarj meatus and the 
x-ray picture taken while the injection is being made, lest the medium be squeezed 
out a tiny tract upon relaxation of the injection pressure Such an examination 
takes but a feu minutes, entails no risk to the patient, and can jneld much valu¬ 
able information Renal function of the newborn is inadequate to pernut satis¬ 
factory intravenous pyelogiapluc evaluation of the upper uimary tract, so such 
thoroughness is beyond the limits of pincticabihty 

A thorough discussion of the best management of the primary anorectal mal¬ 
formation is beyond the scope of this presentation Howevei, m order that the 
information obtained from this analysis might not be overlooked, the results of 
different methods of management of each type of deformity aie listed in table 5 
While all of these figures are small and therefoie the difference of a few cases m 
any category would greatly alter the statistical lesults, the lepair of type 3 mal¬ 
formations by the primary abdominal-perineal pull-through technique without a 
preliminary colostomy gave the highest percentage of satisfactory and the lowest 
percentage of unsatisfactory results The term “satisfactory” is used m a bioad 
sense but, in general, it indicates adequate intestinal and unnary control and the 
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Table 4 Associated anomalies 


lertebral deformities 

10 

i Cloaca 

2 

Undescended testicle 

9 

Urethral du erticulum 

1 

Congenital heart disease 

7 

Hydronephrosis 

1 

Tracheo esophageal fistula 

6 

Thy mus cy st 

1 

Aonfunctioning or absent kidney 

6 

Pharyngeal pouch cyst 

1 

Cleft palate or hare lip 

5 

Coarctation aorta 

1 

Hypospadias 

4 

Meckel’s diy erticulum 

1 

Congenital megacolon 

4 

Encephalocele 

1 

Mongolism 

4 

Omphalocele 

1 

Absent penis 

3 

Urethral vah'es 

1 

Malrotation of colon 

3 

Renal ectopy 

1 

Intestinal stenosis 

3 

Double ymgina 

1 

Absent phalanges or limb 

3 

Patent urachus 

1 

Club foot 

3 

Amentia 

1 

Ectopic ureter 

2 

Horseshoe kidney 

1 

Absent auditon canal 

2 

Torticollis 

1 

Hydrocephalus 

2 

Anophthalmus 

X 

oicomuate uterus 

2 

Bifid scrotum 

1 

Exstrophy of bladder 

2 

Absent testicle 

1 


Table 5 Results 


Type 

Management 

Total 

: 

Dead 

Satisfactory 

1 

Un 

satisfactory 

No 

Follow 

up 

Avail 

able 

I 

Dilation 

17 

i 

7 

i 

8 

II 

Incision and dilatation 

5 


i 

2 

2 

III 


77 

22 




A 

Abdominal -penneal 

11 


8(73%) 

1(10%) 

2 

B 

Penneal 

17 


8(47%) 

5(30%) 

4 

G 

Colostomy, then penneal or ab 

22 

| 

12(67%) 

4(18%) 

6 


dormnal penneal 






-U 

Pnmary failure, colostomy', then 

5 


5(100%) 

— 

— 


repair again 






TV 

IV 

No repair 

1 


_ 

— 

1 

Totalg 


100 

23% 

41% 

13% 

23% 


sence of unnaiy complications Satisfactory results Mere obtained in 41 per 


ceQ t of the 


eases while 13 per cent were unsatisfactory Followup study was not 


able 111 23 per cent of the cases Complete follow up study of these remaining 
the coriS] derably alter the results, how ever, of those cases with followup, 

fflort f general agreement with the results offered in the literature The knonn 
£ % rate for the senes was 22 per cent and most of these deaths u ere due to 
curre!?t^ ariomabes and not to an opeiatne procedure All of these deaths oc- 

The e ^° re age ^ our mon t^ s 

ere are those nho advocate management of the problem of anorectal mal- 
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IlirT' COl r" ,,m 1 »" •..Kllikc,sc there 

aro nmi.j u thous in fmoi of a pnmnry dxlonmnl-perii.eal approach • • » « » 

I .r.Tl m r ° r "“ ot ' kI "" *ort dried,of less 

Io n, . I f, >>cn n < olostonn is ined, a * double-barreled" one is recommended 

,nmmv » ' T mg ' t °' 0r 0f f0,al 1,5 ml ° thc ^ loop » One of the 

f , 111-0,1 s 01 this ninth sis u ns to detennine whether or not fecal 

renii 01 ^!°n n a prcliiiiinai\ (olostonn woiddlielpnchic\cahigherper- 
t ref tourinai \ fistula repaiis '1 here w is no appreciable dif- 
c 111 ' 10,ll,m f ofs 'i'tessfi,i ropursattaimd m (he 22 cnso= treated either 
*i"! !° U( ( oost°im prior to the limo (lint initial repair of the defect 
t 1C 01 a ° ,! so ’ *l I0rc ’ " C1 ° a few faihnos of lepair with each method used 

Ias 1 UU 1 1 J ”* one ( \< option, those who de\eloped or still had a recto- 
niai\ is u a i ter m unsiu <essful initial attempt at repair remained m that 
... * 'T* oonfeioiit subsequent repaiis until a <oIos)oinv was made Therefore, 
a hough a pieliminui \ (olostonn does not ippear to affect the success of the im- 
lepan, it c oes < outrihute greath to aelncMiig success m the repair of the re¬ 
maining oi s(iondu\ lectourman hstul is assonited with anorectal malforma 

tlOlls 

inf?!' 0 /j lm l aUM 'r r as ,0 ** IC 1(1 0,1 'be liitcstmnl malfoimntion will be 

e o ie geneia surgeons, our plea is that ndoqu itc preoperatue lower urinary 
rat can nation )c made in (he male pitients s 0 that the pioper surgical ap- 
piou lmigit c made foi the paitieulni t ape of m dforniatioii present Certainly 
a ng l in esfuin urinary fistula could not lie managed ldcquatch through a 
pci meal appioach 

' t 960 Audubon 1 ve , hi Lour, 10, Vo 

42, 1955° 1(>> ^ Congenital deformities of (he mills mid rectum Vrcli Dis of Child , 30 

1953 St ° PllCn<< '^ D V '! J f°rmnlions of the mnis Vast A New Zealand J of Surg , 23 9, 
irgma^mnnngcmenP^m : Tsu^ 0 "*?’Ha"" 1 ' u-ctum, and sigmoid colon and their 


us U S Armed Forces 


^irgmal management 4„ b , 7 ""' Um ’ 

Med J "7^950 Sm " h ’ F M Jr Congenital imperforate 

Ann J r[o”' Co// Stfrg' o [ C Rn f “"g '173°1951 ‘° f ,llP roc,um ’ ,lnus ' ' n H ,nn mid urethra 
born B AM a’ Arch Sur^ee opernt,on for ln P h imperforate anus in the new 

thral PO vS.iml J pmneal 'fistula”’An^Surg , " lth rCCf ° ' eS,Cn1 ' Ure 
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COMP\R ATIVE STUDIES OF UROGRAPHIC MEDIA 

D -V CULP, E F \ W EPPS and C X EDWARDS* 

From the Departments of Urologi / and Radiology, bnncrsity Hospitals , Slate l imcr^ity 

of Iowa, Iowa City, Iowa 

The introduction of urokon, miokon, hypaque and renogrnfin lecenth b\ 
P rmaceutieal houses is in answer to requests from physicians for an impro\ ed 
mtru\ enough administered urogrnphic medium How well do these substances 
compare with older media in quaht\ of the urogram and m the freedom from 
^nous and/or annovmg side reaction'- 5 In order to evaluate the efficiencv of 
1 ^e substances, a study of o\ er 2000 injections is now being reported One 
0 Us(X) C ) supervised and had recorded am reactions which occurred during or 
er udnnenous injection Both of u-- e\ammed the films together record- 
mg the results in three categories good, fair, or poor 
At Iimersitj Hospitals mtnuenous pcelograms are done without prior 
Preparation of the patient, i e , no cleansing enemas no fluid restriction Ml pa- 
'ents are questioned in regard to precious allergic history and specifically about 
r (S[)°nse to previoush mjected urogrnphic -ubstances If no allergic hi Son is 
0 ained 0 5 cc of the selected medium i- injected into an antecubital i ern The 
remainder of the solution is mjected on er a three-minute period if no reaction 
°ccurs within one minute When -vmptorn- of -en-itmty are ehcited, an intra- 
Putaneous test is performed If the -km test 1 - pomtn e, the patient i- con-idered 
a Poor risk for mtrai enou= mjection of an organic iodide, and it i- therefore not 
&'en The usual preliminary film of the abdomen prior to injection, a- well a- 
Pms at specified intervals following the injection were done in thi- -tud\ 


rtn-si LTS 

Two thousand one hundred twenty-two patients were -tudicd both from the 
dandpoint of reactions to the contract medium and the quality of the films 
that were obtained Table 1 pusa breakdown on the tola) number of patient-, 
the number of patient- with rear ttotih and t b< pr rt c ntage of rear tion- for each of 
the contrast media used in tha- -tudj It i- intc r< -ting to note that diodra-t and 
renografin produced the lea-t reactions, b01 per rent and 0 4 per cent rc-pcc- 
tnelj Miokon had tie greatest p< r<< ntage of r< aclions, 4‘) pi r nut Thi- wa- 
due to the high iik id'ii" of flushing, and a fuller or metallic ta-te complained 
of by the patient- 

Table- 2 and i gn< a bn-ikdo u of th< typ< of major and mmoi reaction- 
which were pre^m in tJnr Mi id, It n mt< n Mmg to nolr that a-icir from the 
flu>hing and bitt/r »a-i' no)"/J h j jn'r nt- h<n unohm was u-ed and the pain 
>n the arm nowi b painni Inn n>o mpi/ \ a- us"d, tin predominant reaction 
of all of the "iniri i nedit a- n in'* i mi J omitmg 


V r Op o<J T/jr p X J fU . 

J jd 0;/ * ;J 

^ o-L- V* f < >i\t n j'i n» f f 
P'r i „ * *!! ,'ff \t ti i{ 




/. ^ w'wKtol, ai, ' rn " u! 
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d a rtu*, h f n\ hvr s am c \ edwards 


Tahii 1 Reactions icith lanous orographic media 


Contract Media 

Total No of j 
Patients 

No of Patients 
with Reaction 

Percentage 

Urohon, 70% 

774 | 

73 

0 3% 

Diodrast 33% 

G44 

30 

G 05% 

Neo iopu\ 50% 

170 

20 

1G 2% 

Miokon 50% 

155 

7G 

49 0% 

Honour ifin 70% 

245 

15 

6 4% 

Hvpnqne 50% 

135 

22 

1G 20% 


Tadi F 2 Major reaction•> 


Contrast Media 

1 1 
1 

Nausea 

\ omtt 
ing 

\ cin 
^Cramps 

1 

Difficult} 

Breath 

1 ,np j 

Urticaria ^ 

Cardio | 
vascular. 
Collap e 

Death 

L rokon 70% 

1 20 I 

24 

s 

i 1 

0 

0 

1 

Diodrast, 35% 

1 52 1 

15 

1 0 

' 0 

4 

i 

0 

\co iopa\ 50% 

G ' 

1 

24 

I 1 

0 

1 

0 

Miokon 50% 

1 20 

1 

2 

0 

o 

2 

0 

Rcnografm 70% 

7 

4 

1 

0 

1 

0 

0 

I fi 

Htpaqno 50% 

i 17 

5 

, 4 

, 1 i 

1 

0 

u 


T\iiil3 Minor reaction? 


Contrast Media 

Flushing 

Metalic or 
Bitter Taste 

bneezing 

Tingling 

Itching 

Urokon, 70% 

1 

0 

i 

0 

0 

Diodrast 35% 

1 

0 

i 

0 


\eo iopn\, 50% 

0 

0 

0 

0 

0 

Miokon 50% 

20 

27 

0 

4 


Renografin 7G% 1 

S 

2 

0 

0 


H\paquc, 50% 

7 

3 

0 

1 



Table 4 Quality of pyclograms 


Contrast Media 

Good 

Fair 

Poor 

1j rokon 70% 

Diodrast 35% 

Neo iopa\, 50% 

Miokon, 50% 

Renografin, 76% 

H\ paque, 60% 

% 

70 S 

71 8 

59 

89 

82 4 

84 0 

% 

24 6 

19 3 

21 

G S 

13 4 

8 1 J 

% 

4 4 

8 7 

20 

4 1 

4 2 

7 2 


As mentioned previous]}', we giaded the urograms mto three categones goo , 
fan and pool We considered the pyelogram good when prompt and concen¬ 
ts a 4d excretion of the radiopaque material occurred and when-the urinary 
system was outlined sufficiently well to eliminate the need for letrogiade studios 
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It was considered to be fatr when the concentration of the conti ret substance 
outlined the cahces and pehes sufhcienth that a diagnostic stitement could be 
made, let the densiti was not comparable to that of a retrograde pielogram If 
insufficient contrast medium was present to warrant a diagnostic "tatement 
the urogram was graded poor 

IVe recognize that there are factors other than the contrast miterial which 
ma\ be responsible for a grading of poor m this or anv other stud\ There include 
1) the degree of renal lnsufficienci, 2) the state of hi dration ot the patient, and 
3) the radiographic technique Whene\ er a poor fihn was obtained, an ittenipt was 
made to rule out causes other than the radiopaque material itselt Most but not 
all could be related to 1 and 2 nbo\ e 

Table 4 gn es a breakdown of the qua lit i of pi elograms obtained with each ol 
the contrast substances It is interesting to note that nnokon, renografin and 
hvpaque produce the highest percentage of good results Onh renografin com¬ 
pares faiorabh with diodrast in the percentage of reactions It must be re¬ 
membered, howeier, that the total number of patients studied with the uewei 
materials is smaller than with urokon or diodrast Further studies are in progress 
and will be reported later 


CONCLUSIONS 

Two thousand one hundred twenti-two patients were studied using \ mous 
ur °graphic media Diodrast 35 per cent which has been used in tlus hospital foi 
mam \ears without senous side reactions was found to pioduce the fewest 
number of reactions The mam objection to its use is that the quiliti of the 
nrogram is inferior to that obtained with othei media W liereas nnokon, reno- 
Smfm and hypaque produce supenoi urograms, tliei also meld a highei mci- 
e nce of reactions Only renografin approaches diodrast in the incidence ot 
reactions, being 6 4 per cent whereas diodrast 35 per cent had 6 05 pel cent 
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FURTHER STUDIED 01 


REAC1I0XS DUE TO IXTRAt ENOUS 
UROGRAPHY 


HERMAN \V1 CIISLER 

rom the l min,nr Sen ice, Bronx Veterans idministralmn Hospital, New Yorl , jV 1 

!!! IWC Sh .°" nl that thc nu,nbei and sc\cnty of leactions follow- 
cl.nl o )Ti? U1 n S,aP1V C ° Uld b ° nmkcdI > redllccd »>' the addition of 1 cc 
B fl r \ V 7 (I> °" W U 0 ,0 11,0 “"*"*'»<• I- the VA Hospital, 

f. 0 ’ ’ le l,se ^°dop> r ncet (diodrast) has been discontinued due to 

, 11 n|sea anc 'omiting At the piosent time we ha\e been using sodium 

1 C 1110 on ) an dmtnzoate sodium (Ippnque) We tune also discon- 

t j 10 l * 0 0 ' ,ot UIin 10 domethnmate (nco-iopa\) since it caused pain along 

the\em m thc aim m too mam cases 

en was among thc fust to demonstiate the effectiveness of benadryl in 
c ecieasing icat tions m intrai enous urography Simon, Berman and Barald 1 dem- 
ia cc t ie calue of another antihistamine, chlor-tnmeton m reducing the 
mimier and "0\eritt of reactions Our first stude satisfied us that we could 
e innnate seiisitiutc tests wluch were time-consuming and unreliable and we 
hace continued to use the safeguard of intrac enous benndi^J 


Table 1 Sensitivity reactions to 


Number of patients 
Itching of shin or lines 
Nausea or \ onnting 
Feeling of warmth 
Shock reaction 


benadryl contrast medium mixture 


| Control Patients 

Rcnografm Patients 

| 137 

I 123 

1% 

4 5% 

1 1 4 % 1 

1 % 

| 3 % 1 

1 % 

0 

0 8% 


The Use of a mixtuie of sodium aud methylglucamine salts of diatrizoate 
renogia i) was described by Lentino, and others 4 who reported a marked de¬ 
crease m leactions They did not use an antihistamine m their study They were 
pleased with the quality of visualization affoided by renografin While we fully 
agree v ith the importance of satisfactory films, w e hat e been pnmai ily concerned 
wit, i i educing the reactions to the lowest number possible In addition the se- 
tentj of such reactions has been oui concern It is the hope of all to avoid the 
occasional death that occurs following mtiavenous urogiaphy 

Using the same type of clinical material as in the first study, namely adult 
males fiom the general uiologic ward, the paiaplegic waid and the research unit 
foi gemto-tubeiculosis, a eomparatne study was undertaken In age these men 


Accepted for publication March 7, 1956 
1 Wechsler H N Y State J Med 56 401 1956 
Ols-en O 4cta Radiol 35 65, 1951 

^ Simon S W Berman, H I and Barald F C Ohio State Med J , 50 247,1954 
^^ Lrn< " 10 ' V > Zelt0 ‘ B E Jacob-on H G andPoppel.M H JAMA 161 606-609, 
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varied from 22 to SO On alternate weeks all patient-- who underwent mtrave- 
coib pielognphv were given hvpaque or urokon with I rr benadrvl, or rrno 
grafin with 1 cc of benadrvl was u«ed \t the end of -in week-' the result 1 - wire 
tabulated 

The use of renografin was not difficult and although the -olution i~ \ i-c ous, a 
21 er 22 gauge needle «a« sati«factorv It wa« not nece—arv to warm the 
solution quee room temperature was found to be al c o -atnfactorv 

^5 will be seen from table 1 there was no unu-ual decrease in the reaction- 
following the use of renografin Use of this drug resulted in le~~ patient 1 - having 
feeling of warmth but more had itching of the skin or hive- The -hoeI reaction 
which occurred was not severe and responded well to treatment 

st M VIA It A 

A. comparativ e studv using renografin with benadrv 1 in one - f, ne- and urokon 
or hvpaque with benadrvl m the second sene-, ha- been made The number and 
'eventv of the reactions were about the same m both group- Renografin c ol ed 
roore itching of the skm or hives but fewer patient- <omplained of a filing of 
' va nnth Xo technical difficulties were experienced m injecting anv of the uro- 
Sraphic media 

1515 Grand Coneonrct Bronx 52, X I* 
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INDICATIONS FOR NEPHRECTOMY, NEPHRO-URETERECTOMY 
AND PARTIAL NEPHRECTOMY IN RENAL TUBERCULOSIS 


EINAR LJUNGGREN 
From the University of Gothenburg, Sweden 


In Europe, at the end of the nineteen-forties, just before the era of chemo¬ 
therapy, certain broad concepts concerning the treatment of renal tuberculosis 
"ere beconung geneially accepted For instance, it was almost universally 
agreed that renal tuberculosis should not be opeiated upon in the parenchyma- 
tons, that is, the nondestructive stage 

On the other hand, most urologists performed nephiectomy in unilateral de¬ 
structive renal tuberculosis Although there w ere still many supporters of the 
doctrine of immediate nephrectomy, 1 e , nephrectomy' as soon as possible aftei 
the diagnosis v as established, yet so-called “ndphiertonue opportune” began 
to gnm more and more ground This means nephrectomy at the most suitable 
moment, w hen the patient had acquired the greatest possible resistance to the 
tuberculous infection 

In order to attam this state many consideied preoperative sanatorium treat¬ 
ment necessary', a course w Inch Thomas, in the United States, recommended 
as long ago as 1928 It was considered especially' advisable m cases with co¬ 
existing extraurogemtal tuberculous lesions, for more and more urologists 
thought nephiectomy should not be performed in such cases until these lesions 
were under control It should be emphasized that some urologists, such as dos 
Santos in Lisbon and Fey m Paris, hesitated to perform nephrectomy in early 
and especially m symptomless, cases of renal tuberculosis They kept such cases 
under obsenations and surgical treatment was based on the development of 
the disease 

In many countries sanatorium treatment for patients with renal tuberculosis 
was not available, but m Denmark, Great Britain, Switzerland and Sweden 
sanatorium tieatment was being given to au increasing extent For example, in 


1918, we established in Gothenburg a umt for urogenital tuberculosis at Rav- 
Ianda sanatorium, where our patients are hospitalized foi treatment All the 


urological examinations, opeiations, and x-ray exanunations, other than those 
of the lungs, are earned out at Gothenburg’s Sahlgrenska Hospital, where the 
patients are hospitalized for a few days for urological examination, generally' 
e\cry two or three months 

After the introduction of chemotherapy, the indications for nephrectomy 
gradually changed considerably' 

Many urologists, among whom I would particularly mention Lattmier bmc 
been able to show that with chemotherapy it is possible to achirne clinical and 
in some cases, e\en anatomical healing in renal tuberculosis This reauirpd'nrr. 
longed tieatment of a year or two years with so-called combined chemotherapy 

« cud nnUUUl mCCtmg ° f AmCnCan Urol °g |c ' 1 ! Association, Pittsburgh, Pa , May (H>, 
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I IN Alt I JbNGGIU' \ 


in (he opinion of sev cm! uiologisls the most effect iv c form is triple drug therapy 
(PAS, IMI uid streptonmin) 

An impoitint futoi in the *uhievement of good results from this treatment 
is idial function, foi if this is diminished one <nnnot e\pctt n sufficiently high 
concentration of the drugs m the urme If function is good theie is no reason 
"h) the insults should not he equ ill) good whether the kidne) contains one 
lesion 01 nioic, pio\ided these ire connected with the renal pelvis so tint the) 
aie m contact with the mine W heie the lesions ue isolated from the lenal pelvis, 
foi e\ unple b) a stnc tuie in the neck of a c al> \, the bacteriostatic drugs cannot 
exercise uiv ippreeiable influence Vnother reason for this is that the blood 
suppl) to such foci is often insignificant 

What are the indications for ncplnectoim ? One definite indication is the self- 
nephrec tomu’cd, so-c ailed “cement kidney ” As li is been pointed out, especialh 
by Dodson and Hnnlcv, the tubeiculous lesions m such kidnevs do not heal 
and these kidne)s, being foci of tuberculosis, constitute a dangerous threat 
Tuberculous p) oneplnosis, especial!) if secondanh infected, is another definite 
indication foi surgen and so are all kidne\s with severely impaired function 
in which advanced tuberculosis usual!) exists However, if the decreased renal 
function is caused by a stnctuic of the ureter, and the kidne) is not too much 
destroyed, one should not perform nephrcctom), but resect the stricture and 
repair the uretei instead 

Social and economic conditions inn) sometimes intervene in determining the 
indications foi nephrectomy For example, if conversion has not occurred in 
spite of piolonged chemotherapy, and the patient is not able to continue medical 
treatment for a still longer period, the course of the disease can sometimes be 
shortened by nepluectomy, evert if this means the sacrifice of a large portion of 
healthy renal parenchyma 

In the pre-chemotherapeutic era opinions differed ns to the advisability of 
lemoving a tuberculous uieter at the tune of nephrectomy for lenul tuberculosis 
The advocates of this operation maintained, among other reasons, that ureteral 
tuberculosis ceitainly often heals after nephrectomy but that this healing is in 
many cases veiy slow Meanwhile, tubeicle bacilli may be discharged from the 
uieter into the bladder to maintain a tuberculous lesion or cause re-infection 

Many thought ureterectomy was especially indicated when a stricture was 
present in the lower pait of the ureter, as this prevented free dimnage mto the 
bladder, and hindeied healing of the ureteial tubeiculosis, and, as the ureter is 
often dilated and sometimes distended in these cases, there is a danger that 
the ligated fiee end of the uieter wall fail to heal and may bieak open to discharge 
its contents into the operative wound and infect it A similar problem axists m 
the presence of a vesicoureteral reflux, and there may be the added complication 
of the development of a urinary fistula m the loin wound For many years I 
have usually always performed nephro-ureterectomy m such conditions, and 
also in all conditions with pronounced tubeiculosis of the ureter 

To me, the introduction of chemotherapy did not seem to justify departing 
from these indications as our knowledge of the effect of chemotherapy on tuber- 
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culo'u of the ureter is still imperfect Fuither, I tlunk it is ah\aj r s an ad\ antage 
to remote as much tubei culous tissue as possible, as the added risk of removing 
the whole ureter b} a separate midline incision is negligible It prolongs the 
operationonlj 20-30 minutes, but I hn\e had no complications with this opein- 
tion In the last 10 yenis I lm\e iemo\cd the uretei in more than half of the 
nephrectomies performed Since nephrectomy is non performed only in ad- 
''meed cases, and since the meter is then usually involved, the result is that 
nephrectomy is now combined with uretei ectomy in an ever-increasing number 
of ca«es (fig 1 ) 

hi 1948, Semb shoved that with meticulous technique and the protection of 
diemotherapy it was possible to successfully cany out partial nephrectomy in 
oonal tuberculosis This statement uns recened in Europe with gieat interest, 
and nnnj leading urologists soon adopted this method of treatment (table 1) 

houeier, the enthusiasm for this operation has decreased considerably, and 
' e ' enl urologists, for example Cibert, have not performed a single operation of 
this kind in recent years, and 1 have performed only one m the last tuo years 
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-- Table 1 Partial nephrectomy in renal tuberculosis 


Number of cases 

Operative mortality 
Number of cases 

Late mortality 
Number of cases 

r' bert ( 1955 ) France 

(1957) Great Britain 
ktisiinola ( 1955 ) Japan 

^ "nggren (19S6) Sweden 

t, 0 ' d956) Germany 
r, E ' ert U957) Spam 

(195 °) Yugoslavia 
(19o6) Nonrai 

48 

36 

22 

29 

31 

39 

42 

160 

5 

1 

1 

1 

5 

3 
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Some lensons foi this changed attitude -were the lngli operative mortality in 
some series, and the complications -which sometimes occurred after operation, 
such as urinary fistula, hemorrhage ind ce^ition of function of the remainder 
of the kidney, yy hit h sometimes made its remocal necessary' But the main reason 
foi the lestiained attitude towards this operation were the good results obtained 
by medical ticntment Thus it was found in m my cn«es in which partial nephrec¬ 
tomy was carried out after prolonged chemotherapy that the tuberculous lesions 
hid healed, 01 that the signs of healing were so pronounced that it was to be 
expected that tliea would ha\c healed completely with continued chemotherapy 
In Germ mv, the p ithologist Singer Ins ex lmined the specimens from 45 cases 
wheie putinl nephrectomy for tuberculosis had been earned out by Aiken, 
Boshnmei, May and myself Singer found tint in 15 the renal tuberculosis was 
healed, m eight there was productne renal tuberculosis in the course of healing, 
md in 22 the renal tubeiculosis w is not heiled 
In Gow’s series the pathological report showed 

Case* 

Xo c\ idence of tubeiculosis 8 

Healed tubeiculosis ^ 

Inactn e tuberculosis 3 

Model ately actnc tuberculosis 2 

Actn e tuberc ulosis ^ 

It is aery' interesting that se\cral authors lme independently reached the 
conclusion that it is “sealed-ofT” lesions which should be resened for partial 
nephrectomy Otlici mologists consider that partial nephrectomy is also indi¬ 
cated in laige cavities m open communication with the renal pelvis, eyen if 
conversion has occuired, md, among othei reasons, because of the nsk of stone 
formation and secondary' infection (focal py'eloneplnitis) 

Semb, on the othei hand, still maintains the indications he gaie in 1948 for 
paitial nephrectomy', that is, that it should be performed m all cases where the 



Fic, 2 A cavity size of lion’s egg, mth paper thin Trail B, cnvit\ size of tens egg, 
after resection of paper thin Trail (From Staehler, W Dio Ixar ernotomie bei Nieren 
berkulose (Medizimsche, 27/28 943-945, 1951 ) 
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localized necrotic destructiae foci m the kidnea are limited to at most two of 
ib> three 'O-called divisions of the kidne\ 

Frnalh I should like to mention that a method competing with partial ne- 
phrettonn for closed lesions—so-called speleotoim or cm emotorm—has been 
hunched within the last few Years It was introduced ba Staehler m Germany, 
and has since been used with success ba 4boulker m Pans The techmque is 
ntremeh simple (fig 2) 4fter a large lumbar incision and a en careful exposure 
ef the kidnea in situ, the excluded lesion is eYacuated bY aspiration, after which 
'he outer shell is incised, the caseous matter remoYed Iiy means of a blunt 
curette or a small sw ib, 1 gm powdered streptoniY cm is placed in each emptied 
rant '’ and a small poladhene drain is fixed in it for subsequent daih instilla¬ 
tions The lumbar incision is closed with the drain or drains passing through it 
For the next 14 daas duh injections of streptoniY cm or isoniand are made 
trough the drainage tubes 

In all Staehler’s seaen cases and in six of Aboulker’s seaen cairns heahng took 
P no b\ fust intention I think this operation is to be recommended in closed 


lesions 


m a single remanuug kidnea 


T1 “ ..’ 

ns surgical mterv ention on the tuberculous kidneY, especialh total nephrec- 
diminished and surgen. has had to focus on other fields in unnary 
u rculosis In this w aa the ureter has come into the foreground Stricture of the 
un?t or, which is most frequenth situated in the lower part, maa* lead to unpaired 
, ^ ^notion, and so dirmmsh the prospects of success with medical treatment, 
ut what is more important it maa lead to destruction of the kidney be hadro- 
P rotie degeneration Mam kidnea - are now sac ed ba resection of the stne- 
thus * Wer °f ureter and remiplantation of the ureter in the bladder, 
re-establishing free drainage of the unnara tract In other cases, where a 
e part of the ureter is stnetured, it must sometimes be replaced by an deal 
o7 one (, a?e I remoied the entire ureter and substituted an deal loop for it, 
and Cn< ^ anastomosed with the renal pelvis and the other with the bladder, 
c 111 ^s wai saaed a kidnea which before the operation showed no definite 
goodT^ socretion on mtrai enous urographa After the operation it showed 
unction and the patient has now been obsera ed for oier a a ear since the 

operation 

'd Cn ^ ernen I hate here tried to present how wr determine the indications for 
co 111 ^ual tuberculosis The future wall show whether our present ideas are 
ect, or if we should go bark to nephrertoma as the treatment of chone 
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JOHY J MURPHY A\n RICHARD BEST 

From the Department of Surgery, Dninon of Urology, Hospital of the University of 
Pcnnsyltama, and the Harrison Department of Surgical Research, Schools of 
Medicine, bniicrstty of Pcnnsyliama, Philadelphia Pa 


Maximal conservation of functioning renal tissue is the major objectne of 
surgical treatment for localized disease of the kidney Wide application of the 
operation of partial nephiectomy has been somewhat limited because of serious 
complications such as ^ctondary hemorrhage and urinary fistula After the first 
partial nephrectom\ b\ Czerny in 1887,' a number of these procedures were 
performed for tuberculosis and tumors 'The high incidence of complications led 
to \irtinl abandonment of the procedure until about 1930 when it was reu\ed 
for the tieatment of lenal calculi and localized cysts or cahectasis In 1949, Dr 
Carl Semb" demonstiatcd that partial nephrectomy was feasible in carefully 
selected ca«es of renal tubeiculosis and he reported an extremely' low morbidity 

A reyiew of the acailnble htciature since 1930 receals that complications of 
partial renal resection continue to occur despite improced surgical care and 
modern antibacterial therapy (table 1) In 819 cases of partial resection of the 
kidney' for localized cy'sts, calculi, abscesses, hydronephrosis, cahectasis and 
benign tumors, the incidence of secondary' hemorrhage was 3 4 per cent Urinary 
fistula occurred m 3 9 per cent and secondniy nephrectomy' was necessary m 2 5 
pei cent Thus a significant number of patients suffered severe complications or 
were subjected to the hazards and discomfort of a second major opeiation 
Similarly', m 384 cases of partial nephiectomy' foi tuberculosis collected from the 
available literature for the same period, there was an incidence of unnary' fistula 
of 5 5 per cent, of secondarv hemorrhage of 2 9 per cent, and secondary' nephrec¬ 
tomy' had to be performed m 3 4 per cent While the incidence of these complica¬ 
tions is not high enough to prohibit the use of partial nephrectomy' under certain 
conditions, it represents a constant tlneat which must be considered in selecting 
the best operation for a gnen case If the 226 partial nephrectomies foi lenal 
tuberculosis which weie reported by' Semb 3 are excluded, the incidence of unnary' 
fistula in the tuberculosis senes is 12 7 per cent, of secondary' hemorrhage 7 per 
cent, and of secondary nephrectomy' 8 2 per cent The explanation for the dis- ^ 
crepancy betw een Semb’s results and those of others is probably' due to his careful 
selection of cases and his utilization of a technique whereby the amount of 
ischemic tissue left behind to undergo necrosis and atrophy' is minimized The 
conventional type of wedge resection with approximation of the residual flaps by' 
deep horizontal mattress or cobbler sutures must frequently' result in neciosis of 

Read at annual meeting of American Urological Association, Pittsburgh, Pa , Mat G-9, 


1 Czerny' quoted by Goldstein, A E and Abeshouse, B S , Partial resection of the 
kidney J Urol , 38 15, 1937 , 

1 Semb, C Renal tuberculosis and its treatment by partial resection of the xianei 
Acta Chir Scand , 98 457, 1949 , 

j Semb, C Partial resection of the kidney Anatomical, physiological and clinical as 
pects Ann Roy Coll Surgeons Eng , 19 137 1956 
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In the second gioup of animals, the renal parenchyma m the upper pole wa 
sectioned tiansversely to the long axis of the kidney after reflection of the capsult 
(fig 2, t) Approximately one-tlurd of the kidney parenchyma including the sami 
portion of the collecting system as temoied by the wedge incision was excisec 
The collecting system was carefully closed with a continuous 5-0 atraumatic 
catgut suture Hemostasis was secured by mdmdual suture-ligature of resseh 
M&uahml when the clamp on the lenal pedicle was released After hemostasis wa c 




Fig 2 Technique of transierse t\pc of resection Note a) method of obtaining hemo 
stasis, b) closure of collecting si stem, c) closure of capsule 
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accomplished a free graft of peritoneum was applied to the raw surface of the 
kidney by suturing the edges of the graft to the renal capsule 
In the third group of animals, transverse resection of the renal parenchyma was 
accomplished exactly as in group 2, but the management of this group differed 
from group 2 m that no graft was utilized, the lenal capsule (fig 2, C) being 
loosely approximated across the cut surface 
Animals in each series w ere sacrificed at u eekly inten als so that gross and 
microscopic evidence concerning the course of healing could be obtained over a 
penod of seven to eight w eehs Comparison of the w edge type of resection with 
the transierse method from the technical aspect emphasized the difficulty of 
closing accurately the renal collecting system w hen it w as at the apex of a narrow 
wedge, whereas this was accomphshed with ease on the broad, fiat surface of the 
transierse section Visualization of bleeding points and accurate placement of 
hemostatic suture ligatures was likewise more difficult m the w edge type of 
resection 

RESULTS 

Except for superficial w omid infections, no complications developed in any of 
the animals In the i\ edge resections examined one and tw o w eehs after operation, 
the mattress sutures had cut deeply into the parenchyma and there i\ as necrosis 
of the tissue distal to the sutures (fig 3, A) Later in the course of healing, it was 
apparent that there w as scan mg and fibrosis of and betw een the flaps with an area 
of atrophy several millimeters wide on either side (fig 3, B ) 

In the kidneys resected by the transverse method and on which a pentoneal 
graft v as placed, there v as evidence of a small hematoma beneath the graft m all 
but two cases Compression of the adjacent renal parenchyma was evidenced by 
a thm zone of atrophy just below the cut surface (fig 4) Thus, the desired effect 
of the graft (that of sealing the raw surface and promoting early healing) w as lost 
In the group of animals in which the capsule w as loosely' applied across the cut 
surface of the kidney after hemostasis was secured, healing proceeded without 
difficulty There was no evidence of necrosis or hematoma formation (fig 5, /i) 
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Fig 5 1, gross appearance of kidnc\, resected transx erseh , three weeks after operation 

Note absence of necrosis and atropln Ii, microscopic appearance of healing transxerse 
resection at seven weeks Note minimal atrophj of tissue 




Fig G A gross specimen of upper pole resected transverselj for renal calculus B, post 
operative pyelogram reveals excellent function and normal appearance of resected rig 

kidnej 
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Micnfcfopic examination of the tissue at xarious stages of heabng aftei this 
procedure indicated minimal atrophj of the remaining lenal parenchj ma (fig 5, B ) 

CLINICAL EXPERIENCE 

The technique of trans\ erse resection has been used m fix e patients in the past 
a months It has proxen to be entnch satisfactory in exerj respect The time 
required for the procedure has been decreased and blood loss minimized Figure 
dams the resected upper pole specimen, figure 6, B the postoperatix e 
Programs of a recent ease 


SLMXIARA VXD CONCLUSIONS 


^•irtial nephrectomx bx the conx entional x\ edge tx pe of resection appears to be 

renal reSU ^ ln necrosi s of renal parenchj-ma because of tension on the flaps of 
fwa tissue caused bx the mattress tj pe of suture This necrosis max predispose 
replications of seeondarx hemorrhage and unnarj fistula as xxell as resulting 
2 '^ heahng and exentual fibrosis and atrophx 
i. reDa ^ P arenc h 3 'nra surrounding the portion of the collectmg system xxhich 
ton Tt° rem °' ln P ar fial nephrectomx contribute* nothing to total renal func- 
emox al of this tissue facilitates closure of the collecting sx stem and the 
hemostasis x\ hile minimizing the likelihood of the complications 

“rationed aboxe 

Til6 

hdn P ^ 3 ^ ree peritoneum to seal the raxv surface of the resected 

format SeCmc ^ at tracti\e theoreticallx*, but in practice resulted in hematoma 
prt ^ lon between the graft aud the cut surface of the hidnex This resulted in 
atrophx of the parenchyma beneath the graft 
l ec jm lca | rans ' erse met h°d of partial renal resection appears to facilitate the 
minima] C ^ e ^ ai ^ s *he operatix e procedure and pemuts rapid heahng with 


necrosis 


The 
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RENAL CONCENTRATING OPERATION AT LOW URINE 

FLOWS 


SAUL BOYARSKY* and HOMER W SMITH 

From the Department of Physiology, Ncio York Unircrsily College of Medicine, 

New York, N Y f 

For the e\ammation of the ‘concentrating pow ei ’ of the kidney reference has 
long been made to the specific gravity of the unite, as determined in one or more 
samples collected after 12 hours or moie of hjdropema when the antidiuretic 
mechanisms of the bodj are presumably maximally excited It is recognized, 
howeier, that specific gravity is only a measurement of convenience, and that 
the proper reference is the osmotic pressure of the unne relatn e to the osmotic 
pressure of the blood, a datum v Inch affords a direct measure of the osmotic 
gradient between unne and blood (31, 203f, 32, 325f, 612f, 34, 124f) Imestiga- 
tions earned out in this laboratory in recent jears hare afforded new information 
on the osmotic parameters in the dog and man (2, 19, 25, 33, 39), andthe present 
study represents an effort to obtam additional information pertinent to the clin¬ 
ical valuation of the concentrating operation 


QUANTITATIVE ANALYSIS OF THE CONCENTRATING OPERATION 


The following discussion pertains to the hydropeme state, w hen an osmotically 
concentrated unne is being excreted 1 In analyzing the operation by w Inch this 
osmotic concentration is effected, it may be noted that as the glomerular filtrate 
passes down the tubule and vanous solutes (electrolytes, glucose, urea, etc ) are 
reabsorbed, this solute reabsorption is accompanied by the reabsorption of watei 
(perhaps generally m lsosmotic quantities), but regardless of the relntiie mag¬ 
nitudes of solute and water reabsorption m all other operations, the fact that the 
final unne has a higher osmotic concentration than the blood demonstrates that 
m the net operation (and presumably at some point Ion m the nephron) w ater 
has been reabsorbed vnlhoul an osmotically equit alent quantity of solute - This 
moiety of w ater reabsorption, originally designated as Thjo (32, p 325), was sub¬ 
sequently called ThjO by Wesson and Anslow (39), a more appropriate desig¬ 
nation since the superfix c sen, es to identify it specifically with the concentratmg 


operation 

The quantity of solute-free water abstracted m concentratmg the unne 
(Th o) is gnen by the difference between the unne flow, V, and the simul- 


* ThS te ^ork r wm 'dom'Tlun'ng tenure as Post doctorate Fellow United States Public 

Y Ur0l0g> ’ Albert ElDstein Co > ! ^ of 

1 t This im estimation turn supported in part b> a grant (H 1172) from the National Heart 
Institute of the National Urn Rules of Health, United States Public Health Sentce 

« elaboration of a dilute unne has been discussed elsewhere (S, 17, 33 34 pKw Ifil 
, The Mtc in the nephron where this solute free water is reabsorbed hw not been 
s t rated 6 but the senior author leans to tho belief(that the collect,n g durts^eTnth “ 

\ oh ed (29 » 3 P ,l„ruu, water diuresis, and recent^TidcncTVsfindw^ 10 ''*! 1111 ' proccccl 
contmuou-h <• , ll)r(tl( | lormone c ' iacncc - (1) indicates that it is not 
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ti neons osmolal clearance, C„,„, 7 The litter represents the volume of water re¬ 
quired to contain nil the constituents of the urine nt an osmotic concentration 
equal to that of the plasma, and is calculated as U 0 , m Y/P 0 , m , where U 0 , m and 
P 0 *,n me the osmotic eoncenfiations in urine and plasma, and V is the urine 
flow in cc/mm Thus, 

(D Tf, o = - V = C 0 , m - Y 

osm 

the majoi terms being expies-ed in cc/min 

If no solute-free water weic lemoced from the glomeiular filtrate (if Tf, o = 
7ero), the Iattei would, of course, lemain isosmotic with the plasma, the osmotic 
P/P latio (U 0 , m /P 0 «m) would be 1 0, and, m equation 1, C 0 m would be equal to 
V (This is essentially what is meant by the ‘isosthennnc’ state) Under these 
circumstances, Cosm and Y, when plotted against each other as in figure 1, would 
genente the bisector labelled ‘isosmotic ’ Only insofar as the urine cohime is 
less than the simultaneous osmol il dear nice does the kidney operate to conserve 
water and to maintain P 0 „ m m a steady state The greatei the late of solute-free 
water leabsoiption, If, 0 , pci unit cohime of urine, the greater wall be the os¬ 
motic toncentiation of the latter, conversely, the greater the rate of solute 
excretion (osmolal clearance), the gieater wall be the quantity of water that 
must be leab'-orbed to attain the same osmotic concentration 

At low urine flows (up to ca 10 cc/mm ), solutc-fiee watei reabsoiption is 
limited In wlnt has sometimes been c died a concentration ceiling, this represents 
either the maximal urine osmotic concentration oi the maximal osmotic U/P 
ratio attainable undei maximal nntidiuietic conditions It is this lunitation which 
is loughly leflected by a maximal specific giavity (4 prion one may anticipate 
that some lunitation must be imposed on the icabsoiption of water at low urine 
flows because otherwise the osmotic piessurc would inciease to physiologically 
inconcen able \ allies and ultimately the urine w ould be concentrated to dryness) 
Since P„ Jm is rclitn ely constant, it is impossible at the piesent time to say wluch 
of these teims (U Mm or U 0 „n/P 0 m ) is physiologically" inoie significant in limiting 
water icabsoi ption at low ui me flows, though one may" faioi the osmotic U/P 
iatio because tins expresses the actual osmotic giadient of water between the 
blood and unne 

Reaiiangmg equation 1 and, foi low urine flows, waiting U OJm /P<wm = a 
constant, 

(2) Tf, o/\ = Uosm/P o*m = a constant 

Under this limiting condition, T,i 0 wall nicrense in simple proportion to V and 
all obsenations will fall on line B m figme 1 The slope of this lme (C 0 , ro /V) 
gives the maximal U/P ratio, m the subject illustrated this ratio is 2 72 

3 It lias been noted elsewhere (34, p 195) that when Uo.m and P 0 ,m are determined In tlie 
freezing point method and converted to osmotic concentrations, these concentrations snou 
be designated as osmolal (concentration per hg of water) and not osmolar (concent ratio 
per hg of solution ) Consequenth Cosm is properly called the osmolal clearance 1 i«> « 
tinction between osmolar and osmolal arises from the circumstance that in ml ) e , / unl > or 
great difficulties are encountered in equating osmotic concentrations per hg of solution i 
different solutes because of differences in the molecular solution lolume (or solution ae 
siti) of these solutes 
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, PlG 1 Evaluation of concentrating operation in normal Indropemc subject bi mannitol 
luresis Solid dots C OSB i s \ Open circles osmotic U/P radio rs 5 

It has long been recognized that as the unne flow is increased (osmotic diure- 
as ) 111 the antidiuretic state by the mtratenous administration of an unreab- 
sorbed solute (e g , mannitol, urea, etc ), the osmotic concentration of the 
unne decreases and approaches that of the plasma as a limiting talue In a 
detailed studt utilizing mannitol m h> dropemc subjects, Zak, Brim and Smith 
(12) ha\e shown that under these conditions Tg o attams an approvmmteK 
constant aalue (see hne A, figure 1) which thej designate as Tm H o, and which 
presumabh reflects a second limitation (mammal rate) in solute-free water reab- 
sorption when the osmolal clearance is large Tm n o is more or less characteris¬ 
tic of each individual As shown bi hne A in figure 1, Tm H 0 in this subject, 
as measured at unne flows ranging from 5 2 to 10 7 cc 'nun , a\ erages 5 2 cc/mm 

In am one subject the osmotic U/P ratio during increasing osmotic diuresis 
will conform to equation 2 at Ion unne flows, and at high unne flows where 
Tfn H 0 i> appronmfiteh constant to the equation 

I- oim _ , , Tm H 0 

(3) p^; ~ 1 + v 


The pre-cut piper extends the stmh of Zak and assouatos to the transitional 
range between the ol.gunc state (line B , representing the maximal omiotic 
U P ratio, md the higher diuretic range (hne V) in which Tn„, 0 * defimtneh 
me i -ureal Tin- transitional range or ‘splat ’ is marked S in fi Kure , Inf ™ ' 
on the m lgnitudc of unne flow wind, delimits this transitional range nmn e°t 
not unh "P pl,c * rt,on ° f nratmrd tests to the normafa,,d dSei^ 
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kidney, but also to such questions as the minimal Mater requirement on a high 
piotein or high salt diet, the alleged ‘osmotic diuresis’ of the post-anunc state, 
and sinnlai problems 


METHODS 

Our subjects, who presented no history of cardiovascular or renal disease, 
Mere selected from convalescent patients admitted for minor illness to the wards 
of Bellevue Hospital They ranged m age from 24 to 74 years Except where 
noted, they were on an unrestricted ward diet Before the test each subject ab¬ 
stained from all food and water for 12 to 14 hours and in addition received an 
intramuscular injection of 1 0 cc pitressin tannate m oil (5 pressor units) 4 hours 
before the start of the test to prevent possible psychogenic diuresis on moving 
from the ward to the Cardiovascular-Renal Research Unit, and any postuial 
diuresis related to the return to the supine position after a variable period of am¬ 
bulation (45) The tests were generally started between 8 00 and 9 00 am 

After the subject was m bed in the Research Unit, a control sample of blood 
was drawn from the antecubital vein and centnfuged at once, using minimal 
quantities of heparin dried in the syringe ns an anticoagulant The bladder was 
emptied by catheterisation and inflation with air without washout fluid, and the 
unne removed at this time was designated as U 0 After one or more samples of 
urine (Ui, U = ) had been collected, a priming dose of lnulin (34, p 200) was 
injected into a convenient vein, and a sustaining infusion was established by a 
constant infusion pump A connection with a second infusion pump was estab¬ 
lished by introducing a needle into a rubber segment of the inulin infusion tubing 
and a slowdy increasing osmotic diuresis w as induced by the infusion of mannitol 
(5, 7 or 10 per cent) at rates ranging from 1 to 40 cc/min The mannitol concen¬ 
tration and rate of infusion were varied as needed to attain the desired unne 
flows Consecutive clearance periods were examined in which the unne flow 
ringed from control values of the order of 0 5 to 13 cc/min up to maximal 
diuretic flows ranging from 11 to 34 cc/min attained at the end of 3 or 4 hours 

Inuhn was determined by Roe’s method as modified by Schremer (30), sodium 
and potassium with a Baird flame photometer with internal lithium standard 
(13), creatinine by the method of Bonsnes and Tnussky (4), urea by the Conway 
urease micro-diffusion method (15), and unne specific gravity by the gravimetric 
method Osmotic pressure was determined by the cryoscopic method of Wesson 
(38), at first by means of a Western Electnc thermistor, Bowman null-point 
detector and Johhn cooling chamber, and latei by the Aminco air-cooled appara¬ 
tus of Bowman, Trantham and Caulfield (6) All osmotic concentiations are 
expressed as milhosmols per kilogiam of watei 


RESULTS 


Seventeen tests w'ere made at oliguric levels in 12 subjects maintamed on a 
mixed wand diet In 10 subjects the observations extended from oliguria to an 
osmotic diuresis of sufficient magnitude to permit measurement of Turn 0 
In addition to the data reported m table 1, it may be noted that in the 12 
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subject^ examined by us Po-.m averages 282 mosm/kg (range 263 to 314), and 
IVa averages 789 mosm/kg (range 614 to 975) In 82 subjects without cardio- 
i oscular or renal disease, ranging in age from 15 to 60 a ears, who haxe been 
examined in this laboratory gnee 1952, P OS m axerages 283 ±113 mosm/kg 
(range 200 to 318) 1 In 16 subjects subsisting on a ward diet reported by Smith 
(35) Coto ax erages 2 29 cc ! mm per 1 73 sq m 


TRANSITION FROM THE MAN3MAL OSMOTIC e/p RATIO TO 


TMh.o 


Our experiments were designed to start from the smallest postprandial unne 
flow attainable after 12 to 14 hours of hvdropema plus pitressin, and to describe 
in each patient xvhat max be called the ‘titration curx e’ generated bx passing 
from line B upward through hne A (fig 1) m consequence of slowly increagng 
osmotic diuresis 

We have approached the graphical analysis of this region by plotting C 0 m 
against V for each subject A straight hne (B) was drawn between the zero ordi¬ 
nates and the point representing the greatest osmotic h /P ratio m that subject 
A second hne (A) was drawn by usual fit through such points at high unne flon s 
as showed linear regression of C„ n on V The highest xalue of \ at which the 
osmotic T P ratio did not decrease by 0 1 or more below the maximal value is 
designated as V' (column 9, table 1) In 15 observations on 11 subjects on a 
ward diet (counting each subject once only), V' axerages 0 97 ± 0 19 cc'mm 
(range 0 78 to 1 31) per 1 73 sq m 

Zah Brun and Smith (42) haxe shown that at intermediate to high unne 
flows the regression of C„ n on V is highly linear, regardless of the c lope of the 
hne i Our present experience with few exceptions, confirms this obserx ation 
However, where the 'lope is greater or less than 1 0 T H .o nexer attains a con¬ 
stant xalue, but increase- or decreases, respectively, as C 0 , m (or V) increases 
In gich instance^ the onlx wax to define the upper limit of ‘splay (S) m the titra¬ 
tion curve l~ to extrapolate to the lowest value of V at which the regression of 
C„ m on V ha' become linear This minimal x alue of V is designated as V " (column 
10, table 1) In 13 observations on 9 subjects on a ward diet V" axerages 4 7 ± 
0 54 cc mm (range 4.2 to 6 0) per 1 73 sq m 

In bnef our data indicate that as the unne flow is progressixelx increased by 
osmotic diure-is during hx dropeiua, water reabsorption is limited bv a maximal 
osmotic I' P ratio up to an aierage flow of about 1 0 ec/irun , thereafter this 
ratio begin- to decrease, until at flows aboxe 4 7 cc mm (in the average), the 


The-e data include the subjects examined by Zak and associates (-52/ Re are indel 
Jr Heim O He.nemann Ur Albert W B.W and Dr David «! Baldwin f or the 


dented 

op 


to Dr Henrv U nememaun car -uoen >1 diee= ana nr 
portunitt to include unpublished observations here 

‘ The calculation of a correlation coefficient r for linear reETe-«ion of C on \ as nor 
formed bx Zak andI associates improper because one variable X occurs uLso’in C 
,»l .rb p - and the two terms contain simultaneous and correlated errors However ,f 
the relation between C n and \ is treated as the linear equation /P - „\ _J t 

XU » \ nth wide- are divided b\ \ the two \ nnable- V, ^/P t/\ L op “ , ^ 

and cMiitAin no correlated error- Hence within ph\ MolopcaU^permx-MWe^f^^t? 1 
ro^fficient- a and 0 between the new variable* I />» T ~ le 

and their -tandard donation- c-tunatcd In convention’ll l X annealTl^ 

i ,1 iw n« h not earned out here l>eranco nur ___ , 1 lIcai method* Ihe*e 

u u let t -1. -< the linear nature p*r rr 0 f the re etc- ion of C ^ on °X a ’ ,0tlS " CTe COt ln 
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concentrating operation comes to be limited by the approximately maximal rate 
of wntei icabsorption hitherto identified as Tm„ 0 

COXSTAXCX OF t)i 0 AT 1XCREASIXG URIXE FLOAXS 

In equation 1, Th 0 represents the actual late (in cc/min ) at x\hich solute- 
free watci has been absti acted from the urine m order to concentrate it from an 
osmotic U/P ratio of 1 0 to the obsci red osmotic U/P ratio, this rate is mathe¬ 
matically determined by the measured terms, V and U 0 m /P 0 .m The expression 
Thin O) however, implies that during substantial osmotic diuresis tlus rate at¬ 
tains a fixed, maximal value, presumably in consequence of some limitation 
within the concentrating mechanism which has a physiological and anatomical 
basis similar to those limitations that operate in othei tubular transport sys- 
tems (Tm K | uco , 0 , Tm PAn , etc ) c All such ‘maximal latcs of tubular tiansport’ 
imply (as a first approximation) the existence of a unitai 3 r process, freedom from 
intrinsic disturbance dunng measurement, and at least lelatixe freedom from 
rapidly-acting tiopic influences, and the expiession ‘maximal rate’ discounts the 
anatomical dnersity of the nephron population and other factors winch might 
contnbute to variability m total tubulai transport 

Examination of figuie 1 shows that the term Th j0 will be constant throughout 
a wide lange of mine flow, and hence can accurately be characterized has tuning 
a ‘maximal rate’ (Tm» o), onfy when the slope of the regiession line A is ex¬ 
actly 1 0, wheieas m fact in some subjects (or m some tests on some subjects) 
the slope may be greater or less than 1 0 (as shown in column 7, tables 1, 2 and 
3 of Zak and associates, and m column 15 of oui table 1), with the consequence 
that Tir o continues to increase or decicase, lespectively, with increasmg diure¬ 
sis When a number of subjects (oi tests) are considered, however, the obsened 
slope uveiages close to 1 0 (1 033 ± 0 075 in table 1 of Zak and associates and 
1 114 ± 0 115 in oui table l), 7 wluie m 35 out of a total of 52 subjects examined 
by Zak, and associates and ourselves the slope falls within the range of 1 0 ± 0 1 
Therefore w 7 c accept, with Zak and associates, that though the reabsoiptive 
operation involved in concentrating the urine appeal’s to be chaiactenzed by a 
maximal rate, under certain circumstances (perhaps related to the rather un- 
physiological conditions of extieme osmotic diuiesis required for its measure¬ 
ment) one or more unidentified factors cause the gross calculated value, Th o, 
to increase or decrease moie oi less uniformly with incieasing osmotic diuresis 

Two extiernes wath respect to slope m our data maj 7 be mentioned In subject 
No 4, the slope on a first test was 1 267 and Th s o mcieased from 5 9 cc/nnn 
(at V = 4 6 cc/min ) to 12 5 cc/mm (at V = 28 5 cc/nnn ) Tlus extreme de¬ 
viation was not observed m two repetitions of the test, when the slope was 0 9377 
and 0 9832, m the first repetition Th, 0 decreased from 5 46 to 4 21 cc/mm , 
and, m the second, Th,o lemained practically constant at 4 5 cc/mm ovei 
almost as gieat a range of urine flow 7 (The three tests are axernged in table 1 ) 

« The nature of the limiting factor or factors in tubular transport have not vet been 
identified in a single system, and probably in man) s) stems they are statistical rather tnan 

Sln ?The range of variation in our data (0 894 to 1 269) is no greater than that observed b) 
Zak and associates (0 83 to 1 16), despite the facts that our data do not extend over ns gre 
a range of urine flow and include more observations at lower flows 
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In subject No 13 (high protein diet not included in table 1) the slope was 0 807, 
and Th 0 decreased fiom 4 04 cc/mm (V = 0 2 cc/mm ) to 0 93 cc/mni (V = 
24 8 cc/mm ) (A second test xxas not available ) We are unable to add anything 
toward the explanation of these anomalous slopes beyond what Znk mid asso¬ 
ciates have said 


COMPUHSOX 01 Tii.o IN D11FERENT SUBJECTS 

When the slope of the legiession line A is significantly greater or less than 
1 0, it is difficult to decide how to make a quantitatixe comparison of the con¬ 
centrating operation in chlTcrent subjects, since T« 0 does not in fact have a 
constant value Observations made at the maximal urine flow attained in any 
one test will be exaggeiatcd bj xxhatexcr factor or factors contribute to the dex la- 
tion of slope and me prejudiced by the arbitrary range of the imposed osmotic 
dmiesis, which is determined b} the arbitrary design of the clinical test Zak 
and i^ocmt&s took for comparison the \alue of TJi 0 when V — 20 cc/mm, 
but many of our obserx at ions do not extend to urine flows of this magnitude be¬ 
cause we have concentlatcd our efToi ts on lower flows in ordei to stud} the region 
of ‘splay’ in the titration cuixe Since in both studies, howexer, the axerage 
slope for all subjects is dose to 1 0 (Zak and associates = 1 033, this studx = 

1 114), and insofar as elocutions of slope max be supposed to be randomly dis- 
tnbuted aboxc and below 1 0 and unrelated to any specific value of V, we may 
anticipate that the ax r erage xmlue of Tfi 0 at an} substantial value of V would be 
roughly comparable m the two studies Table 1 therefore recoids the axerage 
x alue of Th 0 ns calculated fiom all clearance periods falling within the lectilmear 
portion of the regiession line So calculated foi 9 subjects on a mixed diet (count¬ 
ing each subject once only), Tn 0 axerages 4 99 ± 0 85 cc/mm per 1 73 sq m 
(The median value of V in these obseications is 11 3 ± 4 0 cc/mm ) Tins figure 
is to be computed with the figeue 5 1 ± 1 5 cc/mm calculated bx r Zak and asso¬ 
ciates for 21 subjects when ^ = 20 cc/mm Possible' the most that can be said 
about this method of compunson is that the agicement between the two xalues 
indicates a significant degiee of congiuence in the data xxhere a number of sub¬ 
jects are axreraged, but the method leaxes much to be desned xxhen it comes to 
lelating any one subject to a ‘mean normal xalue’ if the slope in that subject 
differs maikedly fiom 1 0 

We haxre also examined the consequences of extiapolating the regression line 
m each subject to loxx xalues of V (the difference wall be slight- whether one 
chooses an aibitrary value of oi of C 0fc m) on the assumption that the ‘best 
physiological xudue may be attained m the loxx ei range of urine flow Tins is equix - 
alent to saying that the factor oi factois which cause the slope to dexaate abox r e 
or beloxv 1 0 are negbgible at low unne floxxs and introduce an increasing error 
as the urine flow mcreases Extrapolation to V = 1 0 cc/nnn gixes an average 
value for Tm Hj o m our 9 subjects of 4 33 ± 0 87 cc/mm per 1 73 sq m , and 
extrapolation to V = 0 0 cc/mm gix-es an axerage of 4 20 ± 0 86 cc/mm per 
1 73 sq m The x'anabihty between xmnous subjects, as indicated by the coeffi¬ 
cient of emanation (= o-/mean X 100), xxhen all cleaiance periods are axreiaged 
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(as described in the preceding paragraph) is 17 0 per cent, while for V = 1 0 
and V = 0 0 cc/nnn this coefficient is 20 2 and 20 4 per cent, respectively The 
differences ui <r/mean are clearly not significant and therefoie our data do not 
favor one method of calculation as compared with another 8 


EFFECTS OF DIET 


We had undertaken to examine the effects of diet on the maximal osmotic 
U/P ratio and Tmn,o when we learned of the studies of Epstein, Kleeman, 
Pursel and Hendnkx (10), and thereafter we discontinued this part of our pro¬ 
gram 9 These investigators have shown that as between a diet with 20 and 150 
to 200 gm of protein per day for 3 days, the maximal osmotic U/P ratio increased 
m the average (9 subjects) from 2 74 to 3 32, while Tm H o increased m the aver¬ 
age (7 subjects) from 5 0 to 6 4 cc/min per 100 cc of glomerular filtrate (The 
urine flow* averaged 0 60 and 1 08 cc/min on the low and high protem diets, 
respectively, a change in urine flow that is probably not sufficient, according to 
our present experience, to decrease the osmotic U/P ratio significantly below the 
maximal value) These changes m concentrating capacity aie demonstrable in 
subjects receiving pitressin by intravenous admnustration and hence must be 
referred to changes in the intrinsic activity of the concentrating mechanism and 
not to changes in the secretion of the antidiuretic hormone The effect of protein 
is simulated by the ingestion of urea (48 gm /day), but not in short-penod urea 
diuresis 10 XaCl (20 gm/day) was wnthout effect We have qualitatively con¬ 
firmed the effect of a high versus low protem diet wuth respect to maximal os¬ 
motic U/P ratio in 3 subjects, and Tm H! o m 2 subjects, though our differences m 
protem intake were not as extreme as those of Epstem and associates and our 
functional changes w ere less marked 

Epstein, Kleeman and Hendnkx (9) have also shown that relative watei dep¬ 
ot, ation for 3 days increases both the maximal osmotic U/P ratio and Tm H 0 , 
whereas hydration with 5 to 6 liters of watei/day for 3 days reduces both calues, 
as measured durmg uitrai enous pitressin admnustration In fact, Kleeman and 
Maxwell (18) report that chrome (psychogenic?) polydipsia maj lend to revers¬ 
ible loss of concentrating power Since pitressin administered intravenously 
does not mcrease TmH o in hydropemc subjects (12+ hours of water depma- 
tion) who were also infused with Inpertonic (10 per cent) mannitol, it appears 
that hydropenia (of 12 hours duration) plus hypertonic mannitol elicits maximal 
seeietion of the antidiuretic hormone (42), and it is inferred that the mcrca-e 
m Tm„,o and maximal osmotic U/P ratio brought about by more prolonged 
deli} drat ion reflects a < liange m the intrinsic actn it} of the concentiating mech¬ 


anism 


> The corresponding figures calculated per 100 cc of glomerular filtrate in 7 subjects are 
5 06 ± 1 -G laaerage of ill c eurance periods) 4 15 ± 0 S3 (cUrapol.ahon to V - 1 Oce/min ? 
and 4 06 ± o S2 (extrapolation to V = 00 cc/min ) « cc/min ), 

’ We ire indebted to I)r Epstein and Ins colleagues for dismissing their studies mil, , 
and for permitting us to.etci the manuscripts of them papers prior to puhbcation 3 

10 lt apppnr* that in the rat (unlike man) urea lm* an immediate effort nn * 

ca nint> iHi) Tin* c\ lit ation of the concentrating operation b\ , on , ce ? nt ing 

spec,he ph\Molog.c d action demon-trite, for this compound nhoaTtl," 
fifhc 1 * '* 
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The leports of Epstein and Ins colleagues confirm and give quantitative defi¬ 
nition to numeious obseivations indicating ‘adaptive’ or cumulative changes in 
the conccntiating capacity of the kidney, and indicate that these changes are 
at the level of the lenal tubule The increased concentrating power induced 
by dehydiation may explain in laige part the fact that pitiessin administration 
per sc to a hydiated subject docs not always duplicate the effects, in lespect to 
concentrating power, of dehydration or dehidiation plus pitressin, ns icported 
by West, linegei ind Kaplan (40) 

MAXIMAL OSMOTIC u/P 11ATIO 

Ah shown in table 1, the maximal osmotic concentiation of short penod mine 
samples m 12 subjects on a ward diet examined bj r us averages 780 niosm/hg 
(inngc 014 to 075), uid the maxim il osmotic U/P ratio niernges 2 77 ± 0 36 
(range 2 15 to 3 20) These figures aie lower than those lepoited by others 11 
Many urine concentuitions reported bj’ Koianyi, Lmdemann, Stej r er and Bu- 
gnrs/ky (cited by Hamburger (14) and Bottazzi (5)) range from 1100 to 1200 
mosm/kg McCnnce (21) obtained nxernge maximal concentrations of 1110 
to 1380 mosm/kg in 3 subjects, ranging in age from 20 to 30 yearn, who had been 
deprived of wntei foi some 20 hours Gamble (12) in ‘life-raft’ studies with young 
male volunteers w ho thirsted foi 4 days cites an ax erage figure of 1400 mosm/kg 

Miles, Paton and de Wardener (22) m a recent and careful stucty find that, 
without pitressin, dehydration for at least 22 hours is necessary to obtain a 
maximal osmotic concentration, their data on 8 subjects without renal disease 
(table 1) show average values of 935 (24 to 28 hours), 936 (28 to 32 hours) and 
1027 (32 to 36 horn's) mosm/kg (No data are given on urine flow ) It is possible 
that the figure at 32 hours may be elexated by the effect of ‘chronic’ dehydration 
described bj r Epstein, Kleeman and Hendnkx (9) The maximal concentration 
may vary in consecutive samples, though the variation is not extreme and the 
effects of posture were not controlled hides and associates examined the effects 
of intramuscular injections of pitiessin tannate m oil combined with moderate 
amounts of fluids, but since the tannate is absorbed slowly from intramuscular 
injection the fluid may have blocked maximal antidiuresis In a preliminary note 
Flank and associates (II) leport a maxunnl urine concentration of 1076 ± 16i 
mosm/kg 

11 Most of the older literature on this subject is of no aid in the present problem because 
of the failure of investigators to establish conditions favoring maximal antidiuresis The 
examination of the urine after a stated interval of water deprivation was introduced bj 
Addis and Shevhy (1) in 1922 

The observations of Rapoport and his coworkers (27) are possibly vitiated by an am 
biguously described calculation of a value which they call the ‘true osmolaritx ’ This cal 
dilation starts from the observed freezing point of the urine and is intended to take into 
account the nonideal behavior of electroh tes Actually , the true osmolality (almost identi 
cal with osmolarity r at these concentrations) is given directh by the calculation A^C/l Mi 

From the statements of Sargent and Johnson (2S) one might infer that the average 
maximal osmotic U/P ratio on a nigh and low protein diet in subjects examined by them was 
5 22 and 3 0, respective!} , but the basic anahsis of their data involves extrapolation to an 
‘obligatory’ urine volume on each diet, a step so hazardous for physiological reasons as to 
cast doubt on the validity of the subsequent calculations Moreover the use of an ex 
ponential equation to relate osmotic U/P ratio and V, especially with data collected under 
different conditions and at widely separated times, ignores possible independent variations 
in TfnHio and maximal osmotic U/P ratio, variations in splay in the osmotic titration cune, 
and variability of Tfnnjo itself with 3 
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Taking P Mm = 283 mosm/kg, the data cited aboie w ould indicate maximal 
osmotic XJ/P ratios of 3 88 to 4 25 (Hamburger (14)), 3 92 to 4 87 (McCance 
(21)), 4 95 (Gamble (12)), 3 30, 3 30 and 3 63 (Miles and associates, ai gs (22)), 
and 3 80 (Frank and associates (11)) West and associates (40) report an aver¬ 
age P 01m of 292 and maximal U 0 . m of 1000 mosm/kg m 5 subjects, giving an 
average osmotic U/P ratio of 3 53 Epstein, Kleeman, Pursel and Hendnkx 
(10) report an average osmotic U/P ratio m 5 subjects on a mixed diet of onlj 
3 32 

Except m the data of Miles and associates, the subjects reported above were 
presumably relatively young and physically active persons who mere m an 
optimal state of nutrition, but it is impossible to pinpoint any deficiency in these 
respects in the hospitalized subjects examined by us We gar e pitressin tannate 
in oil 4 hours before the patient (mho had for a period been ambulatory) lay down 
m bed m the Research Unit mith the hope of eliminating the diuretic effect of 
the supine position (35) as mell as any possible psychogenic diuresis This measure 
may not have been effective, or it maj be that differences in the state of nutrition, 
habitual fluid intake and other factors contribute more than has hitherto been 
suspected to variability in concentrating pomer in a mixed hospital population 
such as that from mhich me have dramn our subjects 
Correlation betmeen Tm n o (calculated as the average for all clearance 
penods) and maximal osmotic U/P ratio is low (0 50) This suggests that the 
permeability to mater of the nephron or collecting duct system distal to the locus 
of mater reabsorption may vary more or less independently of the intrinsic actn - 
ity of the water reabsorbing mechanism itself It may, however, only reflect 
inadequacies in the calculation of Tm H o, as discussed above 


MAXIMAL SPECIFIC GRAVITY 

The several electrolytes and nonelectrolytes of the urme contribute differently 
per unit concentration to specific gravity (26) and osmotic pressure, and uniden¬ 
tified constituents contribute 20 to 30 per cent of the specific gravity (24) Com¬ 
parison of specific gravity and osmotic pressure must therefore be empirical 
Corcoran (7) reports a high correlation betmeen maximal unne osmotic pressure 
and specific gravity (measured with a hydrometer) m oxemight samples, the 
correlation coefficients ranged from 0 89 to 0 96 m subjects on an unrestricted 
diet and on diets in which salt intake was limited to 2 gm down to 0 2 to 0 5 
gm /day This high correlation is not evident m older data (Hamburger and 
Bottazzi), and here one can be more confident of the accuracy of the unnometnc 
measurement Moreoxer, Miles, Paton and de Wardener (22) report poor corre¬ 
lation between specific grantj and osmotic concentration m protem-free and 
sugar-free urme samples, and the osmotic concentration is increased relatn e to 
specific grant! if urea 15 Xhc predominant solute in the unne, as would be ex¬ 
pected from the high osmotic pressure and low specific gnu iti of solutions of thn 

compound (2(>) 

In our data on short penod nnne samples collected from pitressin-treated ln- 
dropeme subjects jefore the induction of osmotic diuresis, the correlation 
coefficient n onh 0 oO It max be that this low correlation is related to some dif- 
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The reports of Epstein and his colleagues confirm and give quantitative defi¬ 
nition to numerous obsei vat ions indicating ‘adaptne’ or cumulative changes in 
the concentiatmg capacity of the kidney, and indicate that these changes are 
at the level of the lennl tubule The increased concentrating power induced 
by dchydiation may explain in lmge pait the fact that pitressin administration 
pc> sc to a hydi ited subject does not always duplicate the effects, in respect to 
concentiating powei, of dehydration 01 dchydiation plus pitressin, as reported 
by West, Tiaegei and Kaplan (-10) 

MAXIMAL OSMOTIC u/p RATIO 

As shown in table 1, the miximal osmotic concentration of short penod unne 
samples in 12 subjects on a waid diet, examined by us acerages 789 mosm/kg 
(langc 614 to 975), and the maximal osmotic U/P latio axeiages 2 77 ±0 36 
(range 2 15 to 3 29) lliesc figures are lower than those reported by others 11 
Many urine conccntintions reported bj Koranyi, Lindemann, Steyer and Bu- 
garszky (cited bj r Hamburger (14) and Bottazzi (5)) lange from 1100 to 1200 
mosm/kg McCance (21) obtained a\ernge maximal concentrations of 1110 
to 1380 mosm/kg m 3 subjects, longing in age from 20 to 30 yearn, who had been 
deprived of watci for some 20 hours Gamble (12) in ‘hfe-iaft’ studies with young 
male volunteers who thirsted for 4 days cites an a\ erage figure of 1400 mosm/kg 

Miles, Patou and dc Waidenei (22) m a recent and careful study find that, 
without pitressin, dehydration for at least 22 hours is necessary to obtain a 
maximal osmotic concentration, then data on 8 subjects without renal disease 
(table 1) show average calues of 935 (24 to 28 hours), 936 (28 to 32 hours) and 
1027 (32 to 36 hours) mosm/kg (Xo data are gn en on urine flow ) It is possible 
that the figure at 32 hours may be elevated by the effect of ‘chronic’ dehydration 
described by Epstein, Kleeman and Hendnkx (9) The maximal concentration 
may vary in consecutive samples, though the variation is not extreme and the 
effects of postuie were not contioiled Miles and associates examined the effects 
of intramuscular injections of pitiessin tannate in oil combined with moderate 
amounts of fluids, but since the tannate is absorbed slowly from intramuscular 
injection the fluid maj' have blocked maximal antidiuiesis In a preliminary note 
Frank and associates (11) repoit a mnxnnal urine concentiation of 1076 ± 167 
mosm/kg 

11 Most of the older literature on this subject is of no aid in the present problem because 
of the failure of investigators to establish conditions favoring maximal nntidiuresis the 
examination of the urine after n stated interval of water deprivation wns introduced u> 
Addis and Shevhy (1) in 1922 

The observations of Rnpoport and his eovorhers (27) nre possible vitiated lw an nn j 
biguousl) described calculation of a value eehich thee call the ‘true osmolarit) This cnl 
dilation starts from the observed freezing point of the urine and is intended to take into 
account the nonideal behavior of electrolj tes Aetualle , the true osmolalite (almost 0 
cnl with osmolnrite at these concentrations) is given directle b> the calculation A O/i 

From the statements of Sargent and Johnson (2S) one might infer that the ayerajc 
maximal osmotic U/P ratio on a high and low protein diet in subjects examined by them w 
5 22 and 3 0, respectively, but the basic nnahsis of their data involves extrapolation to a' 
‘obligator) ’ urine volume on each diet, a step so hazardous for physiological reasons ns 
cast doubt on the validity of the subsequent calculations Moreover, the use of an 
ponential equation to relate osmotic U/P ratio and V, especially with data collected un 
different conditions and at y\idel) separated times, ignores possible independent vnnat ) 
in Tfnn 2 o and maximal osmotic U/P ratio, variations in splay in the osmotic titration curve, 
and varinbilit) of Tfniijo itself yy ith V 
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Taking = 283 mosm/kg, the data cited abov e w ould indicate maximal 
osmotic U/P ratios of 3 88 to 4 25 (Hamburger (14)), 3 92 to 4 87 (McCnnce 
(21)), 4 95 (Gamble (12)), 3 30, 3 30 and 3 63 (Miles and associates, av gs (22)), 
and 3 80 (Frank and associates (11)) West and associates (40) report an av er¬ 
age Po.m of 292 and maximal U 0 » m of 1000 mosm/kg m 5 subjects, giving an 
a\ erage osmotic U/P ratio of 3 53 Epstein, Kleemnn, Pursel and Hendnkx 
(10) report an average osmotic U/P ratio in 5 subjects on a mixed diet of only 
3 32 

Except m the data of Miles and associates, the subjects reported above were 
presumably relatively young and physically active persons who were m an 
optimal state of nutntion, but it is impossible to pinpoint any defieiencv m these 
respects m the hospitalized subjects examined by us We gave pitressm tannate 
in oil 4 hours before the patient (who had for a period been ambulatory) lay down 
re lied in the Research Unit with the hope of eliminating the diuretic effect of 
the supine position (35) as well as any possible psv chogemc diuresis This measure 
may not hav e been effective, or it may be that differences m the state of nutntion, 
habitual fluid intake and other factors contnbute more than has lutherto been 
suspected to v ariabihty in concentrating power m a mixed hospital population 
such as that from which we hav e drawn our subjects 

Correlation between Tm H o (calculated as the av erage for all clearance 
penods) and maximal osmotic U P ratio is low (0 50) This suggests that the 
permeability to water of the nephron or collecting duct sv stem distal to the locus 
of water reabsorption may van more or less independentiv of the intrinsic activ - 
itv of the water reabsorbing mechanism itself It mav, howev er, onlv reflect 
readequacies in the calculation of Tnin o, as discussed above 


MAXIMAL SPECIE XC 


The sev eral electrolytes and nonelectrolvtes of the unne contnbute differently 
per unit concentration to specific gravity (26) and osmotic pressure, and uniden¬ 
tified constituents contnbute 20 to 30 per cent of the specific gravity (24) Com¬ 
parison of specific gravity and osmotic pressure must therefore be empincal 
Corcoran (7) reports a high correlation between maximal unne osmotic pressure 
and specific grnvitv (measured with a hydrometer) m overnight samples, the 
correlation coefficients ranged from 0 S9 to 0 96 m subjects on an unrestncted 
diet and on diets m which salt intake was bruited to 2 gm down to 0.2 to 0 5 
gm /day This high correlation is not evident m older data (Hamburger and 
Bottazzi), and here one can be more confident of the accuracy of the unnometnc 
measurement Moreover, Miles, Pat on and de Wardener (22) report poor corre¬ 
lation between specific gravatv and osmotic concentration in protein-free and 
sugar-free unne sample:-, and the osmotic concentration is increased relative in 
specific gravitv if urea is the predominant solute in the unne, as would be ex 
pected from the high osmotic pressure and low specific gnu itv of solutions of this 

compound (2<>> 

In our dat x on short penod unne samples collected from , 

dropcim -ul.,— before mductro „ ^k>-- 

eoeffiere,,. - »■>' 0 *> « be that lore eorreh.ror, kkrrd 'toTJo'Z" 
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ferential change m composition (diffusion of urea?) when the urine is left m the 
bladdei overnight, but this supposition has no supporting evidence at the present 
time 

EFFECTS OF AGE 

Lew is and Alvmg (20) have show n that the maximal specific gravity (Addis- 
Shevhy concentration test) m normal men over the age of 40 decreases with age, 
particularly after the age of 05 The overnight 12-hour unne flows m 103 subjects 
observed by Lewis and Alvmg were all less than 0 72 cc/min , and mostly below 
0 GO cc/mm , and from our present experience this range of unne flow r is not such 
as to decrease the unne osmotic pressure below the maximal value In view of 
the low correlation between specific giavity and osmotic pressure, Lewas and 
Alvmg’s data throw no light on the effects of age on osmotic concentrating power 
Our data are too limited both m number and in respect to age distribution to 
throw any light on this question 

Miller and Shock (23) have noted that the maximal lnulin U/P ratio attained 
after the mtravenous administration of pitressin is also reduced wath age The 
mulin U/P ratio is indeterminately related to the maximal osmotic concentration 
of the urine because of variations in filtration rate, the excretion of NaCl and 
urea in consequence of differences m diet, etc , and at best the trend suggests 
an effect of age which mutes further study Such studies must be made, how¬ 
ever, wath due reference to the long-term effects of diet and chrome state of hy¬ 
dration 

SUMMARY 

Ihe limiting osmotic parameters determining the renal concentlating opera¬ 
tion m the antidiuretic state were examined in 12 subjects (age 24 to 74 vears) 
wathout cardioxuiscular-renal disease and subsisting on a ward diet Antidiuresis 
was induced by deprivation of food and fluid for 12 to 14 hours, and reinforced 
by the administration of 5 units of pitressin mtiamuscularly 4 hours before the 
test The maximal osmotic U/P ratio was determined at low urine flows (up to 

1 3 cc/mm ) and thereafter the maximal quantity of waiter lvhich could be re¬ 
absorbed by the concentrating operation w r as measured at high urine flows 
rangmg from 11 to 34 cc/mm induced by mannitol diuresis 

The maximal osmotic U/P ratio in 12 subjects averaged 2 77 ± 0 36 (range 

2 15 to 3 29) A maximal osmotic U/P appeal's to be maintained up to urine 
flow's of 0 78 to 1 31 (avg 0 97) cc/mm 

An approximately maximal rate of water reabsorption (Tm H ,o) "as first 
attained during osmotic diuresis at urine flows ranging from 4 2 to 6 0 (avg 

4 7) cc/mm Tm H ,o, calculated as the average of all clearance periods m wduch 
Coim and V show' mutual Imear regression, averaged 4 99 ± 0 85 (range 4 32 to 

5 18) cc/mm per 1 73 sq m m 9 subjects, and 5 06 =fc 1 26 cc/mm per 100 cc 
of glomerular filtrate m 8 subjects The osmotic U/P ratio decreases as the unne 

flow' increases according to the relation Uo, m /P 0 , m = 1 4--, hence the 

osmotic pressure of the unne approaches that of the plasma at high urme flows 
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Between the limits of ca 1 and ca 5 cc/imn in unne flov the osmotic titra¬ 
tion cune is indeterminate and the osmotic U/P ratio renvunt vmpredictable 
Attention is called to the recent demonstration that the maximal osmotic 
f P ratio and Tm H o are increased on a high protein as compared with a low 
protem diet, and both functions are increased b\ prolonged dehydration and de¬ 
creased bv prolonged h\ dration 

The osmolar concentration of the plasma m S2 subjects without cardioi ascular- 
renaldnease aierages 28-3 ± 11 3 (range 2b0 to 31S) mosm hter 
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RECOGNITION AND MANAGEMENT OF TR YUMA TO 

KIDNEY 

JOHN It LISKA 

The subject of the traumatized kidney has been well documented in the sur¬ 
gical literature, some controlerst’ exists between those who would manage the 
problem conservatnelj and those who beliete in a more radical surgical ap¬ 
proach In 1949, E J MeCague reported on “Consenatne Management of 
Renal Trauma ” In the same year, H W McKay outlined the “Actne Surgical 
Management of the Ruptured Kidnej ” Thus, the dnergent news were dis¬ 
cussed almost simultaneously with each viewpoint having its adherents 
Injuries of the ureter, othei than surgicalh produced, are relatnely few in 
number In this senes of 81 cases, there are no mjunes recorded ns such Two 
cases of raptured pelvis are reported, one due to an automobile accident, the 
other an indirect injury sustamed by lifting a rabbit hutch The management of 
the raptured pelns arouses no control ersy, drainage is indicated at the outset 
An valuation of 81 cases from 1945 to 1955 is prerented, representing 26 
cases from the Westmoreland Hospital, Greensburg, Pa and 55 cases from the 
Mercj Hospital, Pittsburgh, Pa In this senes, the consenatne concept has 
been followed and the results were satisfactory 

CTIOLOGI VXD incidence (txble 1) 

The etiological agents oi conditions under which mjun is sustained are de¬ 
termined largely by our daily pursuits The gathering momentum of a nation 
on wheels reflects itself in the etiological table wherein the -vehicular accidents 
account for 21 of the cases, or 26 per cent Football mjunes account for an equal 
number of traumatized kidnej s The next in order of frequency w ere falls, with 
13 cases recorded, or 16 5 per cent Industrial accidents were productne of 9 9 
per cent, or 8 cases Of these, the mine mjurj pioduced by crash due to slate fall 
was the more common cause Sled riding was the causatne condition in 5 cases 
The penetrating wounds recounted for 4 cases, or 5 per cent of the total Base¬ 
ball, a sport of limited body contact, is represented bj 2 cases One case of 
renal trauma is etiologically cited ns spontaneous, indirect being due to unusual 
muscular exertion, associated with lifting a lieavx object m winch a rapture of 
the renal pelvis was produced It is not known whether or not Indronephrosis 
pre-existed The nght kidne\ was im oh ed 36 tunes and the left 45 times In this 
group 86 per cent occurred in the male and onh 14 per cent in the female The 
penod of actuatj is emphasized in ige incidence whereby 62 pei cent occurred 
m the ages between 2 and 30 The extremes are represented In the ages of 2 
and SS 

r vthologic xn VN VTOM1 

Moritz, m his Pxtholocx of Tuvrwc, has divided mjunes to the kidnei 
into 1) contusions and 2) lacerations with severance of pedicle or mjun to the 

head at nimual meeting of Xmencmi l rologic il A>— oemtion, Pittsburgh l’u M-u o-n 
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Taiii i 1 Etiological agent 



Number 

Sex 

Side 

M 

I 

R 1 

L 

I 1 ootbnll 

21 

21 


6 

15 

Automobile 

21 

15 

0 

13 

8 

Fall 

13 

11 

2 

5 

8 

Industrial 

S 

8 


4 

4 

Sled riding 

5 

1 

1 

4 

1 

Assault 

3 

3 


1 

2 

Gun shot 

1 

3 



3 

Baseball 

2 

2 



2 

lucked bj horse 

2 

2 


2 


Stab wound 

2 


2 


2 

Spontaneous indirect 

1 

1 

1 

1 


J otal 

SI 

70 

11 

30 

45 


vascular siuu tuics as an idjunttivc Contusion is represented as injury to the 
kidncj 7 without disniption of the calyceal system or without bieak in the renal 
capsule Consequently, no c\tr iv isation of dye is demonstrated and no enlarge¬ 
ment or mass is palpable Lacciation, on the other hand, implies either a simple 
bieak in the capsule or calyceal system, or gross anatomical disruption of the 
kidney, with cxtiavasation of dye into the penncphric tissues Severance of 
vessels at the pedu lc 01 in anomalous position produces no change anatomically, 
but loss of function or nifaiction may be demonstiatcd An occasional error in 
diagnosis is encounleied ulicie gioss diagnosis has been made of a ictioperitoneal 
hematoma suggesting seveic lacciation of kidnej r One such case m tins series 
came to autopsy when the pathologist made a gioss diagnosis of renal trauma, 
but on the microscopic section, no cxtiavasation of blood w T as found in the renal 
paienchyma Consequently a levised diagnosis of hematoma of perinephric 
tissue w r as made, suggesting luptuie of the small vessels in perinephric fatty 
capsule 

Physiologically, total loss of function, or localized diminution of function 
due to infarction has been most frequently cncounteied The interpretation 
of this aspect has been neglected to some extent until the more liberal use of 
mtiavenous urogiaphy has pointed up the situation In tiansrenal laceration 
the extravasation of dye is of course leadily demonstiated on urogiaphy, pro¬ 
viding a definitive diagnosis early 

SIGNS AND SYMPTOMS 

The obvious lnstoiy of injury urns obtained in almost every case, except tw r o 
cases of alcoholism wheie a ichable history urns not to be had, the type of trau¬ 
matic agent or condition being duly lecorded Seveie shock w 7 ns present m t2 
cases 01 15 per cent A mass wms found on examination in 7 cases Gross liern- 
atuna was noted by the patient oi found on examination in 62 cases, oi 76 per 
cent, while micioscopic hematuna was found in 18, oi 22 pei cent In one patient 
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hematuna Mas not found Physical examination rexealed superficial laceration 
or contusion of skin of the flank or loner rib cage in many instances, and in 
almost e\ ery case costox ertebral angle tenderness or flank tenderness could be 
ehcited The severely shocked or unconscious patient uas cathetenzed to de¬ 
termine uhether or not injun to the urinary tiact existed and the presence of 
hematuna this always considered significant 


DIAGNOSIS 


The diagnosis was based on history of injury, hematuna, gross or microscopic, 
mass in the flank, costovertebral angle tenderness, excretory urography and 
retrograde pyelography The simple abdominal film Mas found to have limited 
usefulness and consequent^ m as not used except m \er\ rare instances Orkin 
states that of 19 cases in his senes, evidence of mjun Mas suggested in 4 cases 
and was entirely misleading in one case Intrax enous urographj n as performed 
in ex ery case soon after admission nhere systemic blood pressure of 90 mg 
mercury or more could be obtained These patients Mere routinely treated in 
the emergencj room until shock had been combated, and transferred bj the 
same htter to the X-raj Department nhere intravenous urography nas done 
In some instances a direct transfer to the operating room nas effected bj the 
same htter P 3 elographically, extrax asation of dj e into the perinephric tissues 
indicated transrenal laceration of the kidnejq nhile distortion in the collecting 
system suggested an mtracapsular or calyceal laceration 
Xonfunction and reduced function Mere suggestne of either pre-existing 
disease or the result of x ascular injury In many instances a repeated urogram 
was necessary to confirm existing findings or foi re-cvaluation The repeated 
urogram, it must be emphasized, was not used sufficient^ or earned out bej ond 
the routine tune set by the ordinary roentgenological department It is planned 
m the future to extend pj elographic tune bej ond the ordinary suggested routine 
tune, depending on the condition of the patient I 11 some cases, it has been run 
to 2 hours The importance of establishing a functioning contralateral kidnej 
cannot be emphasized too rtronglj 


Retrograde pjelograms Mere done m eight cases, and are indicated in patients 
Math persistent nonfunctioumg kidnej, diminished segmental function and 
distortion of cahceal sj stems, or m am questionable reading of the excretory 
urogram P 3 elogrnphicallj , four cases of unilateral In dronephrosis Merc found 
and in one instance, bilateral I 13 dronephrosis 


Associated nitra-abdonnnal injur 3 , particular]! rupture of Iner and spleen 
require immediate exploration Hirbach, Gibson, and Lxnch perform pen’ 
toneal aspiration routnieh to determine presence of blood in pentonenl emtx 
This procedure has not been emploxed m tins -ones We, and our consulting 
general surgeons ha\e relied on the usual signs 1 ) ng id abdomen *>) l 0 s S of 
penst ibis, 3) increasing pulse rate, 4) fall m blood pressure ’ 

Adams and Mus«elman describe a triad of mjun <0 mlcen md left i,,!, 

—' «' « a .her op„r, h „n„ ; 

domnud- > .rcfnl oaltnl.o,, of the other too I„ „„ r . c „c, ,l„. In!!d ha” 
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been noted, but cnieful study indicates an \-iay of chest in future injuries to 
one of the thiee oigans 

TREATMENT 

Tientmcnt of the 81 cases is divided into 1) expectant and 2) operative Of 
these patients, 88 pel cent weie tieated conservatively by bed rest, fluids, com¬ 
bating shock, antibiotics and sedation The ui me w as examined closely and heal¬ 
ing uas determined by normal intravenous uiogram and negative urine micro¬ 
scopically Of these patients, eighteen (22 pei cent) are included in the operative 
gioup, a total of 20 surgical pioceduies performed (table 2) 

It must be noted that the conservative management has been immeasurably 
supplemented by the availability of blood for tiansfusion and by the liberal 
use of antibiotic therapy 

AN Alii SIS OF TREATMFNT (TABLE 3) 

A penisal of table 3 ie\eals facts worthy of consideration and comment In no 
instance was immediate or emeigency nephrectomy pei formed Thiee nephrec¬ 
tomies weic pci formed one, 15 days aftei injury, the second, 23 days, and the 
thud, 3 weeks aftei tiauma Oh\lously, nephrectomy was not possible in the 
immediate post-tiaumatic peiiod due to severe shock and m every case it w T as 
delayed until piopei evaluation could be made In two cases, packing was used 
to control bleeding at 10 days and at 19 days after injury, but it must be noted 
that one of these nephieetomies was accomplished file days Intel, indicating 
that packing was not sufficient and that secondary bleeding occuned 

Drainage of the pernennl fossa was effected m thiee cases, immediately in two 
and in seven days in the third case Howevei, nephrectomy was performed m 
thiee weeks m the third case foi sccondaiy hemoiihage In one instance, diamage 
of an infected wound ivlnch followed packing was accomplished 21 days after 
injuiy Evacuation of a penrcnal hematoma w r as performed in one case, no 
further surgely was lequired A letiopentonenl hematoma was found at lap- 


Tabi b 2 Surgical procedures 


Operative cases 

IS 

Operations 

20 

Nephrectomi 

3 

Drainage 

4 

Packing 

3 

Evacuation of hematoma 

1 

Abdominal Exploratory 


Rupture of spleen 

2 

Rupture of liver 

2 

Bowel resection 

1 

Retroperitoneal hematoma undisturbed 

4 

Other Procedures 


Marsupialization of renal cjst 

1 

Removal of bullet from lumbar muscles 

1 
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Txble 3 Analysis of surgtcal procedures 


C*5€ "No J | 

Time Interval alter Injury 

1 

Packing 

10 dai s 

2 

Xephrectomi 

Packing 

15 dais 
Immediate 


Incision and drainage of infected wound 

21 dais 

4 

Xephrectomi 

23 dai s 

6 

Removal of bullet from lumbar muscles, lac- 

10 dais 


crated ladnei 

4S dais 

7 

Marsupialization of renal cist 

u 

Packing 

19 dais 

13 

Hematoma, penrenal, removed 

23 dais 

IT 

Lapatotomv; retropentoneal hematoma un- 

Immediate 


touched 


24 

Repair of ruptured In er, retropentoneal hema- 

Immediate 


toma untouched 


37 

Penrennl hematoma eiacuated 

2 dais 

39 

Laparotomi, rupture of spleen, renal contu- 

Immediate 


sion, liver rupture 


45 

Drainage of renal fossa 

Immediate 

55 

Drainage of penrenal abscess 

3 months 

59 

Subdural hemorrhage, eramotomi, renal con- 

4 dais 


tusion 


6S 

Laparotomi, rupture of bowel 

Immediate 

71 

Drainage of renal fos=a, rupture of pelvis 

2 dais 

72 

Laparotomi, retropentoneal hematoma, rup- 

Immediate 


ture of spleen 


79 

Drainage of renal fo=sa 

7 dais 


Xephrectomi 

3 weeks 


nrotomi in four patients and left undisturbed m all instances because of the 
precarious general condition of the patient incident to seiere intra-abdonnnal 
injun It was decided hi the general surgeon that interference would hare 
added to the total trauma of the intra-abdominal surgery and in eierv mstance, 
the general surgeon 11 as justified in his judgment One patient had a combined 
intrapentoneal injun consisting of ruptured spleen and liier, plus seiere con¬ 
tusion of ktdnei Another had a ruptured spleen Math perirenal hematoma, and 
the third a ruptured In er with penrenal hematoma Tlie fourth had signs of 
intrapentoneal mjun with no damage, except right retropentoneal hematoma 
The literature records the dire sequelae of renal mjun in terms of abscess or 
cist formation, but in this entire senes, onl\ one of each was found, at -IS dais 
and at 90 dais, respectneli Drainage of the abscess and marsupialization of a 
renal cist were effectnc in obtaining a ehmed cure in eich instance Houeier, 
it is onli fair to state tint a followup ins not obtained on these patients *o that 
further judgment as to their renal status is unknown Contusion and gangrene 
of the bowel uere encountered once, and a surgeon elected to resect the bowel, 
with f ual re-ult 
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MOHTALIT1 

Mortality figuics remain significant on analysis Three deaths occurred m 
this scries (3 7 pei cent) Operative moitnhty was 11 pei cent, or tno of the 18 
cases The third moitnhty is listed as nonopeiative, the patient being admitted 
in mcversible shock and expncd 3 hours later The two operafnc mortalities 
weie incident to laparotomy and ciamotomy and could not be considered deaths 
due to renal trauma It is mtciesting to note that not one death ire attributed 
to renal trauma alone, the patients with renal tiauma alone survived to undergo 
adequate study pnoi to surgery, except foi the few instances lire id v discussed 

niscussiox 

Management of renal tiaunit is contingent upon the suiuml of the patient 
in the immediate post-tianmalu penods, it has been idequately demonstrated 
in my sei les and m others that sun i\ al from renal tr uima is the rule and not the 
exception Study has indicated that a patient with renal trauma alone wall sur¬ 
vive and that restoiation of lenal function is to be expected in a great majority 
Howe\ ci, lntia-abdonnnal injuries associated with renal trauma pose a perplexing 
pioblem and frequently tax the judgment of the general suigeon and urologist 
In light of the facts presented, it must be concluded that intraperitoneal injury 
should be attended fust because time is on the side of the urologist, primarily 
due to the anatomical position of the kidney, and the only exception noted is 
piofuse and unconti oiled bleeding Tins position is supported by the fact that 
of the 81 cases in this series, only two patients requited immediate surgical 
mtei volition to control hemoirhagc It has been stressed that letrograde pyelo- 
giams be made moie frequently, and some subscribe to this position whole¬ 
heartedly Howevei, with ad\ ances m excretory urography, more information 
can be obtained wath minimum discomfort to the patient, by the use of higher 
concentrations of opaque media and the increasing use of delayed urograms 
Recently, much infoinintion m the so-called nonfunctioning kidney has been 
obtained by tins method Pai ticulnrly, the lionfunctioning kidney on a 45 -mmute 
excretoiy urogram may be a functioning kidney in two hours, and essential 
information may be obtained without fuither subjecting the already traumatized 
patient to instrumentation 

CONCLUSIONS 

A statistical study of 81 cases is piesented 
No injuries of uretei due to tiauma are lecoided in this series 
Twenty operative proceduies weie performed on 18 patients 
Mortality of 3 7 pei cent in this senes is recorded, with no mortality attrib¬ 
uted to renal injury alone 

Grecnsbiirg, Pa 
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MAURICE RLDOR 

/ rom the Stanford University School of Medicine, Department of Surgery, Division of Urology, 
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Many uigent problems dccclop m the pre\ention and treatment of urinary 
infections! In lecurient pyelonephritis and C3 r slitis permanent cure is notori¬ 
ously difficult to attain Too often, aftei apparently effective treatment, reinfec¬ 
tion takes place 

In addition to intensive antimicrobial theiapj r during acute episodes, various 
methods of management have been advocated—prolonged maintenance theiapy, 
elimination of piecipitating causes, and the prophylactic use of drugs and vac¬ 
cines It nas for the purpose of testing the value of autogenous vaccine and anti- 
miciobial clings m the piccention of uiinaiy infection that ne conducted this 
study Expeilmcntal pydonephutis was pioduced in rabbits by the intravenous 
injection of bactena following paitial ligation of one uietei Some animals were 
gnen autogenous \accine befoic the injection, others were given tetracycline 
foi a shoit time bcfoie and aftei Rabbits were used since they aie comparable to 
humans m susceptibility to pj'elonephiitis 


F\ru unn ntu, method 


In each anunal paitial ligation of one uietei was pcifoimed undei ether anes¬ 
thesia, alternating light and left sides The rabbits, weighing 2 to 3 kg each, 
cvere equally divided as to sex The uppci poition of the ureter was exposed 
thiough a midhne abdominal incision and partially ligated with a 4-0 silk suture 
Umfoim compiession was assuied b} r including the shaft of a No 23 hypodermic 
needle in the ligature (fig ], a), the needle being lemoied aftei the knot was 
secuied (fig 1, b) This method pioied umfoimly successful in pioducmg mild 
to model ate hydioncplnosis (fig 2) In our technique the ligatuie was left in 
place, differing from picvious methods in which it was lemoced at subsequent 
opeiation 1 

Pure cultuies of Fscheiichia coli giown on desoxycholate medium were used 
for mtiavcnous injection Each animal received 1 ml of bactenal suspension 
containing approximately tinee billion micio-oigamsms In vitro tests had 
shown that these bactena weic sensitive to less than 10 jigm pei cc of tetra¬ 
cycline Vaccine of heat-killed oigamsms was piepaied in a Hopkins tube from 
the strain used to produce infection The completed vaccine contained appioxi- 
mately one billion killed bacilli pei ml 

Autopsy was pei formed on the expeiimental animals when they died or w r ere 
killed''” 1 tvs to four months after opeiation The abdominal and thoracic 
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I to 2! Moderate right I13 dronephrosis following pnrtm] ligation of ureter Normal left 
mcmgj One month postopcrativch 

organs were carefully inspected Microscopic sections of the kidneys weie made 
m all instances, and of the lungs, lner, and spleen m many Pyelonephritis was 
graded sc\ ere, moderate, nuld, or absent, on the basis of the set enty and extent 
of infection determined by gross and microscopic examination of the kidney 


In an initial series of animals the efficacy of the method of producing p\elo- 
ncphntis was tested In 24 rabbits, Ine bacteria were injected 24 hours after 
ire end ligation In this group pyelonephritis was s C cerc in the obstructed 
' 111 '* 11 but 0,1C an, mal in which there was no cudencc of infection Mild 
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Fir 3 Incidence nnd <;evenf\ of rennl infection in four groups of experiments 


infection dc\ eloped in the contralateral kidney in five animals, the remainder 
were normal (fig 3) It is interesting that four of the five animals mth bilateral 
renal infection died within two to five days In addition to the pyelonephritis, 
peritonitis was a contributing cause of death in two of the fatalities and in¬ 
testinal obstruction fiom adhesions m a third 

In sin rabbits killed and autopsicd 48 to 72 hours after injection, the ob¬ 
structed kidney appeared normal, but on cut section innumerable small abscesses 
w ere seen m the pyramids adjacent to the calyces These early abscesses arose 
in the vicinity of small blood vessels In man}' sections the vessels contamed bac¬ 
terial thrombi In others bacteria were seen in capsular spaces of glomeruli and 
in neighboring tubules without inflammatory reaction Isolated bacteria were 
not present in animals autopsicd more than 72 hours after injection 

In six rabbits killed after five days the obstructed kidney w'as spotted with 
numerous cortical abscesses, and radial streaks of inflammatory reaction ex¬ 
tended out from the tips of papillae into the cortex (fig 4) The pelvic w T all was 
thickened at this stage 

At tw o w eeks infection w as w idespread in the obstructed kidney of sax rabbits 
killed at this time Sections showed many areas of chronic pyelonephritis with 
necrosis and fibrosis There w ere also large abscesses, many of which had become 
confluent (fig 5) Some tubules contained pus cell casts 

Two rabbits killed after one month, two after two months, and two after 
four months show'ed much the same chronic inflammatory reaction and extensive 
scarring of the obstructed kidney 

Study of the contialateral kidney m this series showed mild infection in five 
rabbits The only notable findings w'ere a few' small abscesses about the pyramids 
There w r as no infection in the contralateral kidney in rabbits killed dunng or 
after the second postoperative week None of the other viscera showed evidence 


of mfecti/ 
Cultur 
bladder' 


e from specimens of urine obtained from renal pelves and 
v, but the results are not reported because they 
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did not contnbute to the diagnosis of pj elonephntis In most instances in which 
the microscopic picture showed evidence of infection, cultures of unne obtamed 
from the renal pelvis were positive for the test organism Xo extraneous strains 
■ft ere recovered 

One interesting observ ation was made in the earlj stages of infection m the 
obstructed kidnej If no infection of the contralateral kidnev wa* present, cul¬ 
tures of unne from the obstructed kidnej were mvanablv positive, whereas cul¬ 
tures of unne from the bladder frequentlv showed no growth This apparentlv 
indicates that operative trauma or acute uretentis led to complete tempomn 
occlusion of the ureter After 48 hour* cultures of bladder unne became con- 
sistentlj positive 


series 2 

A second senes of eight animals served as controls These rabbit^ underwent 
ureteral ligation without injection of bactena Infection did not develop in anv 
case (fig 3 ) The elg j lt amma i s were Called in pair*, beginning one week after 
operation, and thereafter at interval* of about three week*, the longest time 
)e 'ng three months postoperativelv Onlv the change-* of progressive hvdro- 

!lr o r ° <1S " ltl ‘ lmtml enlargement and *ub-equent atrophv were noted Culture* 
toe unne remained sterile 
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e-'deiice oi renal infection (fig o' Onlv the changes of hvdronephxosis mere 
seen. All unne cultures were sterile 


DISCUSSION 


The pvelonephntis produced in these experiments was characterized by the 
tep’cal lesions we have previoudv ooserved m man . 1 Although the earhest 
changes were best observed m the nonobstructed kidnev whether or not Oh¬ 
s'ruction was present the pathogenesis was similar and comparable to pyelo¬ 
nephritis observed clnucallv 

Certain features oi nonspecific renal infections are fascinating to observe yet 
difficult to explain. It is re marka ble lor example that recurrent injection is so 
o ten limited to one kidnev Furthermore a kidney prone to recurrent infection 
is not always infected bv the same bacteria in succeeding attacks Freouently 
fhere is a new or mixed uuecnon. Alter repeated episodes oi acute pyelonephritis 
a kidnev mav show few or nn microscopic changes while one subject to asvmpto- 
mnr.e chronic pvelonephntis is more us uall y the site of wuespread destruction. 
Finally certain groups oi oactena for example various strams oi gram-negatr e 
bacilli, have a peculiar propensrtv lor infecting the unnarv- tract “rule others 
as the pnetnnocoreus rarelv do even in the presence o: severe septicemia 
The aimov mranao’e development of pyelonephritis in the oostructed kroner 
rendered the method meal lor comparing methods of prophylaxis 
Irw-ukron with a spemfic vaecme produced shgnt ameLoraron oi tne infect-on 
m manv animals Vastly sup=ror results were ontamea oy the aamimsmtion 
o' an antm.croo.ai quiz to ^n-cn tne sensitirnty of the tes* oactena haa 
esmoLsnen. Altneugh tc° -avn 0 -ns o: Gis-cennb 1 ® oenefit under tnese expen- 
mental conditions me results —ere no: comparable to the aramanc syre?; 
at'enamg me cs*> o’ a specific antfo otic agent Tfc° experimental results m 
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ministration of antimicrobial agents at times when bacteremia or urogenous 
invasion is imminent? 

2) Is the prophylactic use of antimiciobial drugs attended b} r undesirable 
effect? 

Study of 350 cases after prostatectomy by Creevy and Feeney m 1949 3 and 
of 129 by Matthew Mai shall in 1952 4 showed no reduction in the postoperative 
rise of tempeinture by prophylactic therapy Such clinical studies are difficult 
to evaluate because of the number of variables from patient to patient Since 
vanous agents have pi oven then therapeutic w’orth against practically every 
know n pathogen of the urinary tract, it is difficult to discount their prophylatic 
value It would seem leasonable that if a drug can eliminate infection it can 
also prevent infection Under certain circumstances, for example, when there is 
piecise knowledge of the nature of the threat, appropriate dings would certainly 
seem beneficial An example of such circumstances is after operation in cases 
in which it has been impossible to eradicate a prostatic or unnary infection 
prioi to removal of an obstructing prostate On the basis of our experiments 
it could be hoped that proper antimicrobial therapy w ould protect the kidney 
against the results of the inevitable inti oduction of bacteria into the tissue spaces 
and bloodstream at the time of operation 

It should be stiessed that m our experiments it was possible to prevent in¬ 
fection in both the presence of urinary obstruction and massive bacteremia In 
applying piophylactic therapy to clinical practice there is frequently an absence 
of obsti uction and practically never such massive bacteremia 

Foi the past five years we have employed a form of prophylaxis effectne 
enough to appear beyond the possibility of chance We refer to the use of anti¬ 
microbial diugs to prevent postcoital urinary infection In women prone to de¬ 
velop pyelonephritis or cystitis after sexual intercourse a single therapeutic dose 
of a sulfonamide, tetracycline or chloramphenicol taken within two hours after 
coitus has eliminated the recurrent episodes in many instances 
The same type of prophylaxis has seemed effective m reducing infection after 
urethral mstiumentation, for example, urethral catheterization, cystoscopy, 
and the passage of urethral sounds, especially in the presence of unnary in¬ 
fection We aie collecting information on a large number of cases with and with¬ 
out treatment so that the results can be compared 

One fortuitous cncumstance concerns prevention of urinary infection Most 
unnary infections are caused by the coliform group of micro-organisms w ich 
are susceptible to several drugs A generous assortment, with a wide spectral 
range, such as the sulfonamides, furadantin, tetracyclme, and chloramphenicol 
offers many advantages Some are bettei concentiated in the tissues, others m 
the unne, some are better suited for prolonged administration, others for “spot” 
prevention Furthermore, if a patient is allergic to one, another may be employed 
For long-term prophylaxis as u'hen a retention catheter is in place and for 


i Prppw C D and Feeney, M J Infection following transurethral resection of the 

,state gland Minn Umv Hosp Bull , 20 314-327 1949 

1 Marshall, M , Jr Evaluation of febrile responses following prostatectomj 
713-718, 1952 ’ 
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maintenance therapy in recurrent acute and chronic urinary infections, sul¬ 
fonamides and furadantm are especial suitable They are effective in small 
dosages, they are veil concentrated in the urrne, and are less prone to de\ elop 
resistant strains of bacteria Furthermore, they do not disturb the bacterial 
flora of the large intestine 

for the immediate postoperative penod, as following operation on an in¬ 
fected ease, parenteral administration is desirable Of the broad-spectra drugs 
which lead to rapid, high concentration m the bloodstream and tissues there are 
penicillin-streptomycin combinations, tetracycline, and chloramphenicol Since 
bacterial resistance to streptomycin dev elops so rapidly it is not adv antageous 
to use this drug for more than four days as a maximum 
An\ oral drug with a spectral range including the cohform bacilli is suitable 
to combat the transient show ers of bactena which may enter the bloodstream or 
unnan tract at the tune of coitus or urethral instrumentation When used for 
this purpose the drug should be giv en m one full therapeutic dose 
In the application of antimicrobial drugs for prophy laxis as well as m their 
therapeutic administration even effort must be made to av oid indiscriminate 
use Since so many promote the emergence of drug-resistant bactena this factor 
should be taken into account m selecting drugs for prophylaxis In selectmg drugs, 
too, they should be suited to combat the most common and likely mi aders 
One factor which causes difficult} is that in eliminating one type of organism 
encouragement is lent to the de\ elopment of new pathogens In suppressing one 
group, wa} is made for others Hospital-acquired (nosocomial) infections lend 
increasing difficult} m control In man} hospitals, strains of Pseudomonas, 
Proteus, and Micrococcus py ogenes hav e become widely disseminated and hav e 
caused serious infection since they are so frequently resistant to commonh used 
antimicrobial agents Unfortunately, in some instances ov erwhelmmg infection 
is so masked that profound sepsis is discov ered only at autopsy 8 
With the de\ elopment of new drugs and the unprov ement of old ones, toxic 
ade effects due to the drugs are being reduced Under proper supervision serious 
reactions are now medical curiosities Allergic manifestations Meld readily to 
treatment and are av oided bv changing to another drug 


SUMMARY 


Experimental p\elonephnti® was produced in rabbit 5 - bv mtraxenous injection 
°f Escherichia coh after partial ligation of one ureter In one group of animals 
autogenous -vaccine was administered before inoculation, another group re¬ 
ceived tetracycline before and after injection Wherea« vaccination les=ened the 
'Tventv of pvelonephntn in «omc animal:- tetracvchne wa- found to be um- 
'enallv effective in preventing it- development In the interpretation of these 
remits clinical application 1- made concerning the prevention and treatment of 
unnan infections 

"4X-TSl Se inyp E Thp current problem of -taphv lococc vl infection- Ann Int Med 45 
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Although squamous tell carcinoma of the kidney is relatively rare, study of its 
distmetne pathologic featuies and unusual clinical manifestations is of interest 
and consideiable practical significance Chnractenstics of this tumor include 
insidious onset and de\ elopment, absence of any pathognomonic syndrome, 
frequent association with lenal infection and calculi, dnect parenchymal and 
peruenal mvohemcnt, lcmote metastatic dissemination rather than multicentnc 
urinary epithelial implants, a high degiee of malignancy and an extremely poor 
prognosis The extensne hteinture reviewed did not report any 5-yeai survivals 
In an effort to study these and other characteristics of squamous cell tumors 
of the renal pelvis, a survey w as made of 21 such cases encountered at the Mayo 
Clinic 


GENERAL BACKGROUND 

The fiist repoit of a case of squamous cell carcinoma of the kidney apparently 
w as made by Hedenius 1 m 1878 Because of the conflicting terminology of the 
i anous pathologic diagnoses, confusion exists as to the exact numbei of reported 
cases In the past, some of the designations used, other than squamous cell 
carcinoma, hate been epidermoid carcinoma, pa\ement epithelioma, sessile 
epithelioma, nonpapillaiy carcinoma, anaplastic carcinoma, epithelial peails, 
epithelioma caicnioid, epithelioma and flat caicinomntous ulcer The most 
recent contributions by Dees 0 , MacLean and Fowler 3 , and O’Conor 1 make it 
probable that 1 32 cases have been reported to date 

The compaiatne mfiequeney of squamous cell tumois of the lenal pelvis 
was emphasized bj f Bell 5 , who found onty thiee caicinomas of the renal pelvis, 
none of which were composed of squamous cells, m a leview of appioximately 
30,000 necropsies Hunt 6 compiled 318 surgically lemoted renal tumors at the 
Mayo Chmc and found 23 of the renal pelvis, only eight of which vrere of the 
squamous cell \anety Walters 7 estimated the ratio of caicinoma of the lenal 
pelvis to hypei nepln oma to be between 111 and 1 14 
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Although nothing definite is known as to the exact mechanism responsible for 
the de\ elopment of an epidermoid tumor in a normallv transitional cell environ¬ 
ment, cluneal observation or er the i ears has established certain impressions that 
sene m mam instances to explain the phenomenon It appears that some form 
of irritation, resulting from chrome inflammation or the presence of stones, is 
responsible for the neoplasms A number of workers hate published evidence 
supporting the relationship between long-standing mflammaton processes 
leukoplakia and the origin of renal squamous cell earemoma ‘ 15 
Other investigators howet er, hat e been disturbed that chrome p\ elonephntis 
usually does not cause metaplasia and that leukoplakia occauonalh is not 
associated with evidence of previous irritation 1 r The\ contend that some 
predisposition of the entodermal cell must exist or that these squamous cell 
epitheliomas are neoplastic developments from the embrvomc inclusion within 
the renal pelvis of ectoderm that has found its wat into the loner end of the 
pnnntive excretorv duct b\ wav of the cloaca 
The causahtv between squamous cell carcinoma of the renal pelvt* and calculi 
has been of interest to urologists and pathologists for t ear* Martin and Mertz 
found calculi in 14 of 22 patients (A3 per cent) who had epithelial tumors oi the 
renal pelvis thev obsert ed that the at erage duration of wmptom- earned b\ 
calculi was about IQ t ears and that of wmptoms relatn e to tumor na ; i month* 
'kiuamous cell earemoma of the renal pelvt* wa- a—ociated with calculi in "10 of 
57 ease reports (52 per cent) collected bt Gilbert and Ma< Millan 1 ' and in 4S oi 
100 case reports summarized bv Gahagan and R°ed - Park and Buzzanra : 
introduced *tenle pebble* into the renal pelvis of 21 adult rabbit- and induced a 
papillomatous growth m three m*tance- 
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SQUAMOUS CELL CARCINOMA OF THE KIDNEY 


DAVID C UTZ and JOHN R MeDONALD 

From the Sections of Urology and Surgical Pathology, Mayo Clinic and Mayo Foundation, 

Rochester, Minn 

Although squamous cell caicmoma of the kidney is relatively rare, study of its 
disfcinctix e pathologic featuics and unusual clinical manifestations is of interest 
and considerable practical significance Characteristics of this tumor include 
insidious onset and de\ elopment, absence of any pathognomonic syndrome, 
frequent association with lenal infection and calculi, direct parenchymal and 
peurenal mvohement, lemote metastatic dissemination rathei than multicentnc 
urinary epithelial implants, a high degree of mahgnniiC3 r and an extremely poor 
prognosis The extensne hteiature leviewed did not repoit any 5-j r eai survivals 
In an effoit to study these and other charactenstics of squamous cell tumors 
of the renal pelvis, a survev w as made of 23 such cases encountered at the Mayo 
Chmc 


C.ENER XL BACKGROUND 


The hist lepoit of a case of squamous cell caicmoma of the kidnej 1 - apparently 
was made by Iledcimis 1 m 1878 Because of the conflicting terminologj' of the 
vanous pathologic diagnoses, confusion exists as to the exact number of reported 
cases In the past, some of the designations used, otliei than squamous cell 
carcinoma, ha\e been epidcimoid caicmoma, paxement epithelioma, sessile 
epithelioma, nonpapillaiy caicmoma, anaplastic carcinoma, epithelial peails, 
epithelioma caicinoid, epithelioma and flat caicinonmtous ulcer The most 
recent contnbutions by Dees' 1 , MacLean and Fowler 3 , and O’Conor 4 make it 
probable that 132 cases have been leported to date 

The compaiatne infrequency of squamous cell tumors of the lenal pelvis 
was emphasized by Bell 6 , who found only three cnicinomas of the lenal pelvis, 
none of which were composed of squamous cells, in a leview of approximately 
30,000 neciopsies Hunt 6 compiled 318 suigically remoxed renal tumors at the 
Mayo Chmc and found 23 of the lenal pelxis, only eight- of xxhieli xxeie of the 
squamous cell xanety Walters 7 estimated the ratio of carcinoma of the renal 
pelvis to hypernephroma to be betxxeen 111 and 1 14 
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Although nothing definite is known as to the exact mechanism responsible for 
the development of an epidermoid tumor m a normal!}' transitional cell environ¬ 
ment, cluneal obsen ation ot er the vears has established certain impressions that 
«en e in mam instances to explain the phenomenon It appears that some form 
of irritation, resulting from chronic inflammation or the presence of stones, is 
responsible for the neoplasms A number of workers hue published evidence 
supporting the relationship between long-standing inflammatory processes, 
leukoplakia and the origin of renal squamous cell carcinoma 81J 
Other mi estigators, how e\ er, hat e been disturbed that chronic pi eionephntis 
usually does not cause metaplasia and that leukoplakia occasionalh is not 
associated with evidence of precious irritation The\ contend that some 
predisposition of the entodermal cell must exist or that these squamous cell 
epitheliomas are neoplastic dec elopments from the embn 0111 c inclusion within 
the renal pelvis of ectoderm that has found its wa\ into the lower end of the 
pnnutn e excretory duct bj wav of the cloaca 
The causahti betw een squamous cell carcinoma of the renal peh is and calculi 
has been of interest to urologists and pathologists for tear* Martin and Mertz IS 
found calculi in 14 of 22 patients (63 per cent) who had epithelial tumors of the 
renal pelvis thei obsen ed that the aierage duration of simptoms earned bx 
calculi was about Id \ ears and that of si mptoms relatn e to tumor was 5 months 
Squamou* cell carcinoma of the renal pelvis was associated noth calculi in 30 of 
57 case reports (52 per cent) collected bx Gilbert and MacMillan 1 ' 1 and m 48 of 
100 case reports *ummanzed be Gohogan and Reed 10 Pack and Buzznnca'’ 1 
introduced sterile pebble* into the renal pelvis of 21 adult rabbit* and induced a 
papillomatous growth in three instance* 
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Although squamous cell carcinoma of the kidney is relatively rare, study of its 
distinctu e pathologic featuies and unusual clinical manifestations is of interest 
and considerable practical significance Characteristics of tins tumor include 
insidious onset and de\ elopment, absence of any pathognomonic syndrome, 
frequent assocntion tilth lenal infection and calculi, direct parenchymal and 
perirenal imohement, lemote metastatic dissemination rather than multicentric 
urinary epithelial implants, a high degiee of malignancy and an extremely poor 
piognosis The extensn e literature levieued did not report any 5-year survivals 
In an effoit to study these and othei characteristics of squamous cell tumors 
of the renal pelvis, a suivey was made of 23 such eases encountered at the Mayo 
Clinic 


GENERAL BACKGROUND 


The fiist leport of a case of squamous cell carcinoma of the kidney apparently 
ttas made by Hedemus 1 in 1878 Because of the conflicting terminology of the 
vai lous pathologic diagnoses, confusion exists as to the exact numbei of reported 
cases In the past, some of the designations used, other than squamous cell 
caiunoma, hare been epideimoid carcinoma, parement epithelioma, sessile 
epithelioma, nonpapillary carcinoma, anaplastic eaicinoma, epithelial peails, 
epithelioma carcinoid, epithelioma and flat carcinomatous uleei The most 
recent contnbutions by Dees' 1 , MacLean and Fouler 3 , and O'Conor 4 make it 
piobable that 132 cases hare been reported to date 

The comparatire infrequency of squamous cell tumors of the ienal pelvis 
rras emphasized by Bell 5 , r\ho found only thiee caicmomas of the ienal pelvis, 
none of rrhich rreie composed of squamous cells, in a levieu of approximately 
30,000 neciopsies Hunt 6 compiled 318 stngieally remored renal tumors at the 
Mayo Clinic and found 23 of the renal pelvis, only eight of which uere of the 
squamous cell variety Walters 7 estimated the ratio of carcinoma of the renal 
pelvis to hypeinephioma to he betueen 111 and 1 14 
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Although nothing definite is known as to the exact mechanism responsible for 
the development of an epideimoid tumor in a normally transitional cell environ¬ 
ment, chmcal observation over the years has established certain impressions that 
sene m many instances to explain the phenomenon It appears that some form 
of irritation, resulting from chrome inflammation or the presence of stones, is 
responsible for the neoplasms A number of w orkers hat e pubhshed e\ idence 
supporting the relationship between long-standing mflammatoiy processes, 
leukoplakia and the origin of renal squamous cell carcinoma 3 13 
Other investigators, however, have been disturbed that chiomc pyelonephritis 
usually does not cause metaplasia and that leukoplakia occasional!} is not 
associated with evidence of previous irritation 14 17 They contend that some 
predisposition of the entodermal cell must exist or that these squamous cell 
epitheliomas are neoplastic developments from the embiyomc inclusion within 
the renal pelvis of ectoderm that has found its way into the lower end of the 
pnmitn e excretory duct by w ay of the cloaca 
The causality between squamous cell caicinoma of the renal pehis and calculi 
has been of interest to urologists and pathologists for years Martin and Mertz 13 
found calcuh in 14 of 22 patients ((>3 per cent) who had epithelial tumois of the 
renal pelvis, they obsened that the average duration of symptoms caused bj 
calculi was about 19 yeais and that of symptoms relatu e to tumoi was 5 months 
Squamous cell carcinoma of the renal pelvis was associated with calcuh m 10 of 
57 case reports (52 per cent) collected bv Gilbeit and MacMillan 19 and in 4S of 
100 case reports summarized by Gahagan and Reed " n Pack and Buzznncn 21 
introduced sterile pebbles into the renal pelvis of 21 adult labbits and induced a 
Papillomatous growth in three mstances 
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Scholl declared that lenal stones should be removed as earl}' as possible, not 
onty to relieve pain and pre\ ent destruction of renal tissue but also because in 
some cases it should prevent the formation of a malignant tumor 

Hunt 6 observed that the degree of malignancy of squamous cell carcinomas of 
the kidney is usually high, with grades 3 and 4 predominating All of the 13 
tumors reported by Helicon" 3 were of either of these two grades Scholl and 
Foulds 4 pointed out that small zones of keratimzation or pearl formation some¬ 
times occur in papillary transitional cell epithelioma of the renal pelvis On the 
other hand, Oberkirchei and associates" 6 eliminated three cases in their senes 
because of some papillaiy formation, although portions of these tumors con¬ 
tained squamous elements 

Culp" 6 lecently emphasized that surgical treatment entails nephrectomy and 
only partial ureterectomy because renal squamous cell carcinoma, unlike the 
transitional cell vaiiet\, has no piopensity to recur in the distal two thirds of the 
ureter oi in the bladder Higgins 37 considered postoperative roentgen therapy 
to be adusable, although he obserted no apparent reduction in the size of the 
tumor with preoperatn e radiation 


material aad methods 

Case records for this study were selected from the chmcal files of the Mayo 
Clinic, and the renal specimens w ere obtained from the files of pathologic speci¬ 
mens of the clinic A total of 175 kidneys with carcinoma of the renal pelvis 
encounteied from 1907 thiough 1954 were examined 

Each gioss specimen was studied for the size, morphologic aspects and in¬ 
filtrating characteristics of the tumors Sections for histopathologic study were 
made fiom \ a nous regions of the specimen, particularly the lulus, evtracapsular 
tissue, junctional regions, aieas suggesting leukoplakia, and each portion of the 
tumor demonstrating \ anations in gross structure 

A total of 23 cases of squamous cell carcinoma of the renal pelvis were found 
The remainder of the senes mcluded transitional cell tumors and adenocarcino¬ 
mas, which will be reviewed m a subsequent paper 


CLINICAL DVTX 


The occurrence of these tumors in comparatively young patients is confirmed 
by this senes, the average age was 54 years and 16 (70 per cent) of the patients 
weie less than 60 The youngest patient was 42 years of age, and the oldest was 
70 The predommance of men (20 of the 23 patients) w as an unusual feature 
The right, kidney was intohed in 13 patients and the left in 10 
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Pam was a symptom in all instances and was the chief complaint of 17 patients 
(74 per cent) The pain w as either sharp and colicky or dull, aching and constant 
in about an equal number of instances The presence of calculi bore no constant 
relationship to the character of the pam Thirteen (57 per cent) of the patients 
had pain in the flank, and the pain extended anteriorly in eight of these The pain 
was in the anterior renal region in six patients, extending posteriorly m four 
Three patients had epigastric pam and one had pam in the penumbihcal legion 
Gross hematuna was noted by 11 patients (48 per cent), but it was the prin¬ 
cipal complaint of only three Five patients were aware of an abdominal mass, 
and two stated this w as their foremost concern 
One patient had the chief complaint of an unaccountable loss of 20 pounds in 
one year All but three patients had noted some degree of weight loss, in 15 in¬ 
stances, this amounted to more than 20 pounds in 6 months 
Although 12 patients specified that their urinary tract symptoms had existed 
for six months or less, a substantial number (seven) had expenenced either pam 
or gross hematuna for more than a year One patient, a 61-year-old w oman, had 
been cognizant of an abdominal mass for a year The longest duration of symp¬ 
toms occurred m a 47-year-old man who had noted intermittent seieie colicky 
pains m the flank for 30 years In others, pam or hematuna or both had been 
present for 15 months to 20 years 

In addition, many patients referred to a wide variety of abdominal or con¬ 
stitutional symptoms, principally constipation (40 per cent), anorexia (40 per 
cent), bloating or epigastric fullness (30 per cent), weakness and undue fatiga¬ 
bility (38 per cent) and heartburn (22 per cent) Nine patients complained of 
frequency of unnation or dysuna or both, but only three gai e histones of chills 
or fever 

General examination disclosed a palpable abdominal mass in 15 of the 23 
patients, this usually was hard, irregular and immobile It was tender m 11 in¬ 
stances Low-grade fever was present in nine patients 

Pjuna existed m all patients, this was grade 1 in eight patients, grade 2 m 
three, grade 3 m three and grade 4 in se\en The grade was not mentioned m 
two instances A total of 19 patients had nurrohematunn, this was grade 1 m 
13 instance'-, grade 2 m one, grade 3 in one and grade 4 m two The grade was 
not recorded in two patients 


Values for blood urea were abnormal in onh three of the 12 patients on whom 
the test was done The erjthrocitic sedimentation rate was substantially in¬ 
creased in each of the nine instances m which it wa<= measured, the aierage' rite 
wnb 07 mm clunnR the fir^t hour (\\ (stergren method) ^ 

Leiikocttop" «as present m 81 per cent of the patient, on whom mch counts 
were made The 'allies for hemoglobin indicated that anemia was present in 70 
per icnt of the pitient, «o studied 1 1,1 

l rograplm lmc-tigation was earned out on all but tlicimfnl n.i.o.o l 
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vas described in all these studies The preoperative diagnoses (more than one 
diagnosis being made in some instances) Mere as follous indeterminate renal 
neoplasm, eight cases, tumor of the renal pelvis, three, pyonephrosis, eight, 
tubeiculous pyonephrosis, one, nephrolithiasis, seven and hydronephrosis, three 
Exploration of the affected Kidney Mas advised m each instance, and nephrec¬ 
tomy Mas accomplished m 22 patients In the remaining patient, the renal mass 
m as so large and the perirenal involvement so extensive that no attempt was 
made to remove the tumor at operation, biopsy only being performed 
A variable numboi of postoperatne roentgen treatments Mere given to five 
patients 


GROSS APPEARANCE 

Considerable variation occurred in the gross appearance of these squamous 
cell cnicmomas of the kidney The diameter of the lesions ranged up to 12 cm 
The size of the kidne 3 r also depended on the position of the tumor m the renal 
pelvis and the degiee of obstruction it produced One huge hydi onephrotic 
Kidney, nInch Mas the size of a football and neighed 2,400 gm, contained a 
squamous cell caicinoma measunng 4 by 4 by 3 cm that obstructed the uretero- 
pelvic juncture Multiccntnc implants occasionally occurred In tno instances, 
the lesion developed in a calyx, leaving the renal pelvis unaffected 

With one exception, all the tumors Mere entirelj’ or in part solid, or nonpapil- 
lary One squamous cell carcinoma, a component part of a transitional cell 
carcinoma, existed exclusively as a villous growth measuring 2 5 by 2 by 1 5 cm 
that was attached to the renal pelvis by a broad pedicle Another specimen was 
predominantly villous and in slx other tumors there were lesser amounts of 
villous formation, making a total of eight (35 per cent) of these squamous cell 
carcinomas that had some papillary features This urns confirmed microscopically 
A feu of the solid tumors presented necrotic disintegrating surfaces that might 
be confused grossly with villous structures 

An outstanding observation at operation urns the severe degree of fixation of 
the kidney and edema of the perirenal tissues caused by infection or by penetra¬ 
tion of the capsule by tumor The intimate association of this neoplasm with 
infection is supported by this observation and by the occurrence of pyonephrosis 
in 15 of these patients 

Gross extension of the tumor beyond the pelvis and parenchyma, with infiltra¬ 
tion of the hilar structures, nms obseived in 19 instances This closely paralleled 
the microscopic findings Some of the tissues described at operation as involved 
included the hilar lymph nodes, duodenum, diaphragm, adrenal glands and the 
erector spinae and psoas muscles The estimated amount of actual destruction 
of the renal parenchyma caused by the tumor varied from 30 to 95 per cent In 
a few cases, a mass could not be identified in the parenchyma, the pelvis alone 
being involved 

Extension to the upper 2 or 3 cm of the ureter by a large infiltrating mass at 
the ureteropehne juncture Mas noticed m one specimen Leukoplakia could be 
identified grossly in four specimens, three of which contained renal calculi 
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nnmfiltrating squamous coll carcinoma of renal pelvis Patient Mas 
Fig 1 Grade l non ^ ^ ^rectonn a Gro-s specimen demonstrating tumor, calculi 
living and well' car ? Nntc ^ C U differentiated character of tumor (liematovj lin and 

and h%droncplirosis o 

cosin, X100) 

cell larcinoinn was associated with renal calculi in 13 of the 23 
Squamous^ ^ cent) The calculi aaned in number and =ize from small, 

specimens mu ltiplc large calculi or those of the staghorn vanet\ (fig 1) 

solitary stom- 

Micnoscoric characteristics 

^ ie ( 5) tumors had, to \amng degrees, some or all of the diagnostic histo- 
fcatures of tipu il «qu imous cell earunoma These features are too well 
known to warrant repetition here When the tumors were ulcerated or necrotic 
n undergoing mflammaton degeneration, the core of some of the nests of 
ncopla'tu tills consisted of gmnular lietrotic debris Iloweter, some me Mire 
of k» nitnnr vtion w is pro'int in all 23 tumor' 
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Fig 2 Hematoxylin and eosm sections of a grade 3 infiltrating squamous cell carcinoma 
of renal pelvis a, Hilus showing infiltration of renal vein, nerve and) lymphatic vessels 
(X5) b, Involvement of vein (X50) c, Iniolvement of nerve (X50) d, Parenchymal in 
volvement (X300) 

Graded by the Broders method, these tumors exhibited a predominance of the 
higher grades of malignancy, one lesion was grade 1, three Mere grade 2, 10 Mere 
grade 3 and lime u ere grade 4 

Vasculai mvoh ement of the hilar i essels n as evident microscopically m 18 
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Fic 3 Cocvi'tiiig noninfiltrating grade 3 traimtional cell ind -.quamon- roll carcinoma 
in a patient lmng and well 15 tears after nephrectomy a, Papillary tran-itionjl cell car 
cinoraa thematowlm and eosin, X30) b Island of squamous cell carcinoma in 'nmc tumor 
(hematoxylin and co-in, X375) 

cases (fig 2) Two of the fne specimens in xxhich tabular nnohement could 
not be discerned showed infiltration of the muscles in the wall of the renal pehis 
but no further penetration Extension bet ond the subinuco-a had not taken 
place m the remaining three cases 

Coexistence of squamous cell and transitional tell carcinoma w i= not rare 
(fig 3) Transitional cell carcinoma, predonimanth of high grade, w i« a«~ot iated 
in six case' (2G per cent), frequentlt being pre'cnt m the same innro'topic 
field or on the same papillary structures the latter w j' e\ ident m four of the 'i\ 
case® 

RLSCLTs OF TRL VTMEVT 

One hospital deatli occurred in this sene', reprc'enting an opcratite mortahtt 
of 4 per cent The patient died of bacterenii i after liephrectomt done m 1M20 for 
a large, grade 4, e\ten s n eh infiltrating; squ iniou' icll carcinoma that had in 
xaded all the pnmipal \e"els of the renal pedicle 

Nineteen other patient'ha\ c died \> far a' i an be detemuned two of then 1 *» 
died of caU'O' not related to the ten d tumor' One of thc'O two p itient' died of 
coronary ocdu'ion it S2\cu> of age, hu\mg 'iirvned 15' , i \ejt-' ifteriuplim 
tom\ and rtdi ition therapy for a lombmed squamoii' icll md trui'ition il <el! 
c in mom i, gride 1, of the renal pch i' th it h id jkik tnteil through tin iiium ill ir 
1 i\cr but not entireh through the ten d peku w ill into the In! ir yrs 1~ During 
thi' 15xeir mterx il he hid lieen oxunmed i>eno<h< ill\ it tin t linn without 
c\id(n(( of nsumnue The otlu r pitimt died it lionii of i unlmn mil ir 
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Fig 4 Grade 4 infiltrating squamous cell carcinoma in a patient who lived 6 weeks after 
nephrectomx a Gross specimen showing calculi and renal tumor almost completely re¬ 
placing parenchyma, with two sites of metastasis 6, Leukoplakia in renal pelvis 
(hematoxylin and eosin, X300) c, Tumor showing high degree of malignancy (hematoxylin 
and eosin, X200) 

accident at 66 treats of age, 4% years aftei nephrectomy for a grade 2 squamous 
cell carcinoma with the same depth of infiltration as the tumoi just described 
It could not be detei mined if this patient had any r complaints suggestive of neo¬ 
plastic recuirence 

All the other 17 patients nho died had deeply' infiltrating lesions with i ascular 
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and frequent neural imohement in the hilus, parenchymal imohement and 
extension beyond the capsule Mere common This group of lesions included two 
grade 2 tumors, n hereas se\ en u ere grade 3 and eight n ere grade 4 Onh fiy e of 
these 17 patients sumved 1 year or more after operation One patient who had 
an obviously deeply infiltrating tumor In ed 6^-e y ears 

Necropsy data were aiailable on two of these 17 patients A 54-year-old man, 
who died 7 weeks after nephrectomy for a grade 4 evtensnely infiltrating tumor, 
had metastatic lesions in the lymiph nodes of the renal fossa and in the In ei and 
duodenum (fig 4) A 47-year-old man, who lned 2 months after nephrectomy 
for a similar squamous cell carcinoma, had wodespread metastasis to the dia¬ 
phragm, both lungs, spleen, sigmoid, the body of the second lumbar \ertebra 
aud the capsule and cortex of the contralateral kidneys 

Three patients were living and well at intervals of 15, 14 and 3 years, respec- 
tn elyq after operation The tumor in each instance w as a noninfiltrating squamous 
cell carcinoma Despite the fact that two of these lesions were grade 1, the other 
being grade 1, the muscular layer of the renal peh ic wall was undisturbed in the 
three specimens None of these three patients had postoperatiy e loentgen treat¬ 
ment 

COyiMEXT 

The fact that only 21 (13 per cent) of the 175 tumors of the renal peh is treated 
surgically at the clinic during a period of 48 years were squamous cell carcinomas 
testifies to the singularity of this neoplasm It is worth re-emphasis that 87 per 
cent of the«e 23 tumors were m men The a\ erage age of the patients at the time 
of operation m this senes was 54 y ears 

Nearly a third of these patients had noted their pnncipal symptom for con¬ 
siderably more than a year The tnad of pam, gross hematuria and renal mvs i« 
the most customary complaint, with pain umformh present and repeatedly men¬ 
tioned as the chief symptom rather than gross hematuria This is explained by 
the fact that squamous cell carcinoma is predonunanth a compnrntneh i\ jo¬ 
cular solid tumor, in those instances of gross hemntum in this study, the tumor 
almost imanably had a papillan component, usually of transition ll cell 
carcinoma 1 urthermore, renal calculi were present m two thirds of the mst lines 
of hematuria Ihe pam is not characteristic, although it usually o i lira in the 
renal region The pain occasionally may be due to the coexistent of another 
pathologic entity, such as renal calculus, Indronephrosn or pyoniphrO'is pun 
in other instances may result from infiltration of the penren d ntry o', 1 f n mate 
target for squamous cell carcinoma Once again, one is reminded of the urgeiic y 
of uiulert iking thorough urologic nnC'tigation of pun m the ren il region or of 
licnntuni, gro" or microscopic, m middle iged men if for no other re non th m 
to expo-e this m ihgnant neoplasm Biz irre and pen cnc i pig m nc, pemimbihr il, 
pciyit or general abdominal pun, pirticulirh when is-omlcd with pyuria or 
hematun i, aho neecssit ites urologic ex mini ition for the > ime re non If these 
symptoms stmiiilite more frequent orographic studies mil if more kidneys ire 
remoyed for c ilculoin py one phrcnis gre iter hope will exnt for better 'tin iy il 
st it 1 st u - in ren tl squ minus e c 11 c in mom i 
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The clinical diagnosis of a tumor of the renal pelvis was correctly made on. only 
three occasions, testifying to the difficultj' of this preoperative diagnosis This 
difficulty is accounted for by the dearth of pathognomonic symptoms or con¬ 
sistent roentgenograplnc or laboiatory features Only cytologic identification of 
malignant squamous cells m the sediment of unne from a kidney suspected of 
containing a tumor offers any assurance of the presence of such a lesion 
The fact that 57 per cent of the renal squamous cell carcinomas m this series 
"ere accompanied by renal calculi lends support to the belief that this association 
is not coincidental and that this relationship is not the same as that of calcifica¬ 
tion to hypernephioma Stones and chrome infection apparently represent the 
chief irritative agents lesponsible for the epithelial transformation and the 
de\ elopment of squamous cell carcinoma It may be that a cellular predisposition 
exists to account foi the pioduction of tins neoplasm in calculous pyonephrosis 
of one kidney, while the same environment does not create the tumor m another 
kidney This is one of the critical unknowns of the pathogenesis of tumors With 
the knowledge that squamous metaplasia or leukoplakia and the development of 
squamous cell carcinoma occur in other epithelial surfaces of the body as a result 
of the action of the same irritatn e factors, it appears pedantic to conceive that 
embi yomc inclusions might be the source of heterotopic cells in the kidney 
This study mdicates that the transitional cell of the epithelium of the peh is 
and calyces is the parent cell of both transitional cell and squamous cell carci¬ 
noma In the face of exposure to chronic irritative agents, whether they be 
calculi, specific carcinogens, toxic products of metabolism, bacteria, 01 deficiencies 
of hormones and vitamins, the normal biologic potential^ of this cell is modified 
to develop either a solid or papillary transitional cell epithelium If the agent, 
such as a calculus, has a pronounced action o\ er a protracted period, resultmg m 
repeated exfoliation of the mucosa, a more specialized protective cell w ill appear, 
creating an epideimoid surface that in turn may undergo malignant degenera¬ 
tion Sometimes, as in slx kidneys of this study, both types of epithelium coexist 
in the same lesion, even in the same nncroscopic field Coni ersion from transi¬ 
tional to squamous epithelium can be demonstrated particularly well in some 
tumors Most of these dual lesions have a papillary component, how ever, squa¬ 
mous cell carcinoma on lare occasions may be entirely or in part a papillan' 
tumor Grossly, one cannot be certain of the cellular type of any pelvic tumor 
that does not have a delicate pedicle 

Most of the specimens reviewed disclosed some degree, usually extensive, of 
parenchymal and perirenal involvement As alieady mentioned, one of the out- 
standmg surgical observations was the consideiable perirenal edema and fixation 
from inflammation or extension of the tumor into the perirenal fat to involve 
Gerota’s capsule In one exceptional specimen, with an “extrarenal” type of 
pelvis, a grade 3 squamous cell caicinoma had penetiated into the peripehnc 
tissues, sparing entirely the renal parenchyma 

Heretofoie, noninfiltrating squamous cell carcinomas of the renal pelvis were 
not known to exist However, gross and microscopic study of three tumors of this 
senes left no doubt that invasion of the musculans propna of the renal pelvis 
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had not occurred The fact that the three patients with such lesions were living 
and free of ant clinical evidence of recurrence 3 14 and 15 years respectn eh 
after operation is in conformitt with such a pathologic diagnosis In addition 
two patients ttho had tumors lmolving the museulans but not penetrating 
through the entire renal peine wall hied 4 and 15 tears, respectneh in the 
latter instance the cause of death was not related to the renal tumor Thus 
despite the pall of somber pess imis m concerning longentt m such tumors this 
senes shows a 5-t ear sttmt al rate of 17 per cent and probable cure in 13 per cent 
of the patients 

Squamous cell carcinoma is not exclusit eh a lesion of the renal pelns but it 
mat originate m the ealvees as occurred in two patients and mav extend into 
the parenchyma and through the capsule without disturbing the pelns 

It is improper to pass judgment on the efficact of roentgen tberapv on the 
basis of the fit e patients m this senes who got such treatment In four of these 
patients, the tumors were of high-grade mahgnanct and were infiltrating the 
aterage postoperatn e sumtal after a tanable amount of roentgen treatment 
was six months The patient who lit ed 15 3 ^ t ears after nephrectomt for a grade 
3 tumor infiltrating the muscle but not the tunica adtentiha receiied 10 treat¬ 
ments during the immediate 2-t ear postoperatn e penod and finallt died of an 
unrelated disorder What beating the roentgen therapt had on the length of 
surtit al is certainh debatable 

When the sumtal rates of these 21 patients with renal squamous cell car¬ 
cinoma are correlated with the grade of mahgnanct and with the depth of 
infiltration of the tumor, it appear?- that a more congruous relationship exists 


T4.BLE I Infucrtcc of Grade of mahonancu and ex ent of in^ltraUon of renal •guar o i* cell 

carcinoma on Survival 
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between the degiee of infiltration and the survnal rate tlian between the grade 
of malignancy and survival (see accompanying table) Although the Jewett 3 
classification foi tumors of the uiinary bladder is not strictly applicable to tumors 
of the lenal pelvis because of the intrarenal situation of the pelvis, this table 
indicates a strong correlation With one exception, all patients who had tumors 
infiltrating the entire thickness of the lenal pelvic wall, nnmefy type C, died 
w lthm 2 years of operation All tumors of type C had vascular involvement of 
the renal lulus, which was not true m lesions of t}"pe A or B This study demon- 
stiates that the over-all malignancy of squamous cell carcinoma of the kidney is 
piedicated on the microscopic mtei pietation of sections of the tumor itself, the 
adjacent wall of the renal pelvis and the lnlar vessels and nerves 

SUMMAH1 AMD CONCLUSIONS 

A study w as made of 23 cases of squamous cell carcinoma of the renal pelvis 
gleaned fiom a total of 175 tumors of the renal pehis suigiealfy treated at the 
Maj r o Clinic during a 48-j r ear period These 23 lesions make a total of 155 squa¬ 
mous cell carcinomas of the kidney reported in the literature, testifying to the rarity 
of this lesion 

These 23 tumois occuned piedominantly in men and with about equal fre 
queney on either side The average age of the patients was 54 j r ears 

Chionic renal infection and calculi play an important etiologic role in such 
tumors Stones weie piesent m 13 (57 per cent) of the patients, and leukoplakia 
was noted in foui 

Pathognomonic symptoms apparently are lacking, although pain, usually in 
the lenal position, is consistently piesent Pyunn, microhematuria, an increased 
eiythrocytic sedimentation rate and leukocj'tosis are likely to occur Uiogrnphy 
ordinarity ret eals a lenal abnormality but does not specifically define the tumor 
An accuiate preopeiative diagnosis apparent!y never has been made, although 
it may be possible with modern cytologic studies on cells found in the urme 

The lesion may coexist with transitional cell carcinoma and maj r be totally or 
in part papillary oi solid It can occur independent^ m the calyces and invade 
the parenchyma, just as it may exist in the pelvis and extend without penetratmg 
the parenchyma 

Perirenal, lnlai and distant dissemination occurs eaify, and the gieat majority 
of patients die within 2 3 ’-ears after operation 

This senes included three noninfiltrating and two partially infiltrating rena 
squamous cell carcinomas, the presence of these tumors w as mainly responsible 
foi a 17 per cent 5-year survival rate and a 13 per cent rate of probable cure 
A fairly exact relationship exists between the degree of infiltration of the rena 
pelvic wall by the tumor and the length of survival of the patient 

Nephrectomy and partial uieterectomy should be the surgical procedure 
employed The value of roentgen therapy is inconclusive 

« Jewett, H J and Strong, G H Infiltrating carcinoma of the bladder ° 

depth of penetration of the bladder i\all to incidence of local extension and meta 
J Urol , 66 366-372, 1946 
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A PHASE CONTRAST STUDY OF THE MECHANISMS OF RENAL 

CALCIFICATION 

WILFORD A GRIMES* 

From the Division of Orology, Department of Surgery, Washington bmrcrsily 
School of "Medicine St Louis, Mo 

The role of altered mucopolj saccharides in the mechanism of renal calcification 
m recent j ears has come under mtensn e study by many lm estigators Mam 
approaches to the problem ha\e been pursued, all of them adding to the knowl¬ 
edge of the chemical background on which calcification occurs in the kidnex The 
histochenneal studj of altered mucopolj sacchandes in the calcifying kidnex, 
though having its inception in the work of Rubin and Howard, 1 Sobel,- Miller, 
and others, was gnen special emphasis and elaritx in the classic work of Roger 
Baker and his associates 3 3 Baker’s demonstration of mucopoh saccharide 
changes bj means of seleetix e staining techniques raised mam question® about 
the calcification process which ha\e ns jet been onlj partiallj nmweied 

In the histologic studies of the caleifjing kidnej thus far reported, the precise 
location and finer anatomic details of the deposition of calcium hat e been some¬ 
what obscured bj r the histologic techmques u®ed Tor example, m figures 1, 2 and 
3 which are representatne of the quahtx of the paraffin embedded section® of 
calcifjang kidnej's studied prexioudx , 3 4 it is obxious that at higher magnifica¬ 
tions the finer details of the anatomx are lo®t Mam histologic techniques hat e 
been det eloped in recent tears bt means of which much finer anatomic detail mat 
be studied Howeter, ninnj of these new methods of tissue preparation, mounting, 
and illumination are not adaptable to histochenneal studies The u-e of the 
electron microscope m the studj of the kidnet, though permitting t i«u lhration 
of extremeh fine anatomic detail, 5 6 preclude® the ®tudt of tissue bt splectne 
staining techniques 

It is the purpose of this paper to describe a method of more preoiselt t i-u ilirmg 
the histochenneal change® which occur in renal calcification No origin ihtc is 
claimed for the techniques u®ed m tin® studj The methods of ti®'iic prep imt ion, 
fixation, and staining are well established, and the u®c of the phase contrast 
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Fio 1 Normal rut kuliice PAS slain, panffin embedded lissiie, transmitted light 


mu rose ope in the study of lenal changes is not new How e\ ei, no phase stud} r of 
renal calcification and the histochenncal changes oecuinng theiem hate been 
repoi ted 

Chui g and Gushman in 1952 successful!} studied glomeiular deposit* of hya¬ 
line substances by means of the phase nncioscope 7 The tissue studied was 
piepaied Ip the comentional paraffin embedding methods and sectioned at a 
thickness of two micions However, e\en with meticulous histologic technique, 
the phase contiast stud} r of paraffin embedded tissues suffers from cellular otei- 
lap, basement membrane thickness, and loss of fine detail Howeier, b}' means 
of plastic embedding techniques, ultrathin sectioning of tissues is possible with¬ 
out distortion of the aichitectuie These methods of tissue preparation, det eloped 
for use with the electron nucioscope, peiniit satisfactoi}' phase stud 3 r of histo- 
chemicall} 1 * stained tissues at thicknesses casing fiom 0 3 to 1 0 micions A 
numbei of adt antages accrue fiom piepaiation of the tissue in the mannei to be 
descnbed It is possible to apply onfy one stain to a slide and } r et adequate^ see 
tlie sunoundnig unstained tissue as a ipsult of the phase contrast effect Tins 
elimination of countei stains lesults in less distortion Occasional!}’- it is also of 
advantage to demonstrate only the one stiuctme stained without equalization 
of the surrounding tissue This is possible b}^ tiewmg these thin sections by 
transmitted fight (fig 11, A) Thm sections also make possible a numbei of serial 
sections through a gnen structuie, such as a glomeiulus or a tubule 

7 Churg, J and Gnsliman, E Phase microscopic studies of renal glomeruli Am J 
Path , 29 199, 1953 

5 Houck, C E and Hempsej , E W Ce tological staining procedures applicable to 
methaen late embedded tissues Stain Technol 29 207 1954 
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tnuli tti h iiuuu r ul in l jx r < < nt o-mu i< nl hufn ml to t pi 1 of 7 1 with I) thon - 
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Fig 3 A, same as figure 2, B X 231 B, same as figure 2, B At tlus magnification it is 
obvious that all cellular detail is lost in paraffin sections X 1020 

potassium dichiomate buffei Aftei fixation foi two hours, the tissue vas rinsed 
in three changes of distilled watei and dehydiated m giaded alcohols over a 
period of thiee houis as suggested by Palade 9 When dehydration was ac¬ 
complished, the tissue ttas infiltrated with a nnxtuie of 1 3 methyl butyl 

s Palade, G E , quoted m Rmehnit, J F A M A Arch Path , 69 439, 1955 
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methacry late The tissue was then embedded m Xo 3 gelatin capsules half 
filled with methacn late to which benzoi 1 peroxide had been added as a cataly st 
After incubation at 45°C for 24 hours, the capsules were dissohed in water 
leaimg the hard plastic dug containing the cube of tissue Sections were cut at 
0 3 to 1 0 micron thickness on a Minot International rotan microtome with a 
glass knife 10 The sections were mounted on an albuminized microscope ®lide by 
transfer of the tissue to a drop of 50 per cent acetone with a jeweler’s forceps and 
heat ei aporation of the acetone 

Serial sections w ere cut from each block and dealt with in the following wa\ s 
The thinner sections (0 3 to 0 5 micron) were immersed m xylol to remoi e the 
plastic and mounted unstained in paragon frozen section mounting medium 
Much is written regarding mounting media for phase microscope' 11 but this 
readih Readable material (paragon) gaee adequate contrast with our sections 
and, in addition, is water soluble and semi-permanent The optimum tissue 
thickness for unstained sections was found to be around 0 5 micron The thicker 
serial sections, after remoe al of the pla®tie with xy lol, were stained with the three 
methods described by Baker and Sison 4 Demp®ey s showed that plastic embedded 
tissues could be stained almost a® reachh as paraffin embedded tissues Very 
httle alteration in eomentional techniques was necessary to adequately stain 
these section® The three ®tams used and their purposes were the a on Kossa 
siher stain to demonstrate calcium deposits in the form of phosphates and 
carbonates , 1J the periodic aud-Sehiff reaction to demonstrate compounds con¬ 
taining a ghcol linkage such as mucopoh saccharides, 15 14 15 and a combination 
of the tw o as suggested by Sison, 4 m order to show deposition of calcium m the 
areas of altered mucopoly saccharides 

In addition to the abo\ e method of tissue preparation, sections from each of the 
kidnei s studied were fixed in 10 per cent formalin, embedded m paraffin and 
sectioned on a com entional microtome These shdes were then stained in each of 
the three described manners The purpose in this was to show that the ®ame tissue 
change® as previously desenbed bv others were being produced and studied 
except in greater detail All the animals used m this study w ere a oung adult 
albino male rat® of the Sprague-Daw ley strain weighing from 150 to 300 grams 
Smce there was no intention of determining quantitatn ely the incidence of renal 
calcification in rats under the conditions of the experiment, the number of 
animal® used was onh large enough to insure production of the desired lesions 
All the animals were maintained on a standard laboraton chow and gi\ en water 
ad fib 


10 l)emp-ei. E t\ and Lansing A I Imprtned knife holders for sectioning; with rotars 
microtome' Proc Soe E\p Biol and Aled , 82 253, 1953 

11 Bennett A H Jupnih Helen CMerberg H and Richard® O AV Phase Mitro-copA 
Fnneiple, and Application® XetvAorh JohnAAdet A Sore,, Inc 1951 pp 172-ISO 

D 1 II 1 T G1,c h D Technique® of Hislo and Cvtoehemu-tn. Xetv York Inter®cience 
runti'Per® Inc 1949 p 17 

®tmcn?r^hrnJ\ V x m,eroc henncal reaction resulting in the ®tainmg of poh^jcchande 
t ™ C \T I AT ^ tl “' Ue P re P ara tion- c Ajch Biochem 16 131 194S 

McAIanu® J F A The penodic acid routine applied to the kidnet Am J Path 


24 


G43 194S 
“ AIcAIanu® J 


F A l 


•e® of periodic acid ^tain Technol 23 199, 1945 
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Calcific changes were piocluted by the same methods which Baker follow'ed 

1) Paiathormonc group Forty rats were given parathyroid extract* by the 
method of Chown 16 o\er a twm-week period and all of them sacrificed on the 
fourteenth day Ten rats were given 1000 units of parathormone, 10 rats were 
given 1600 units of parathormone, 10 rats were given 1000 units of parathormone 
and daily intiapeiitoneal injections of 3 ml of a 0 04 per cent solution of toluidnie 
blue, 10 rats weic given 1600 units of parathormone and daily intrapentoneal 
injections of 1 5 mg desoxj eorticosteione acetate 

2) Oxaimdc group Oxamide w as administered in the food in the amount of 
one to tw o grams per day to each of 10 rats for five days and the animals sacrificed 
on the seventh day 

1) Unc acid group Urn acid was administered m the food to two groups of 
rats five rats weie fed one gram pei da}' foi 12 days and sacrificed, five rats were 
fed one gram daily foi 21 days and sacuficcd 

Fne rats weic fed on the standard laboratory chow and leceived no medica¬ 
tions These were sacuficcd on the fourteenth day for use as controls Five rats 
wete given daily intrapentoneal injections of 1 5 mg DOCAf or two weeks Five 
rats w ere gn cn daily intrapentoneal injections of 3 ml of a 0 04 per cent solution 
of toluidine blue foi two weeks fine rats were gnen daily intrapentoneal in¬ 
jections of 1 5 ml of 10 pci cent calcium gluconate for 14 da 3 r s Although no 
seium calcium determinations weie made, each of these rats recened a total of 
2100 mg calcium gluconate Inasmuch as a dose of 1775 mg ovei a penod of 28 
days is know n to produce a mean serum calcium elevation of 1 9 mg per cent or 
to the same level as the hj'percalcemia resulting from parathormone administra¬ 
tion, this is assumed to be moie than an adequate amount to ensure hyper¬ 
calcemia 

RESULTS 


On autopsy, less calcification was found in the kidneys of the rats receiving 
1000 units of parathormone than in those lcceiving 1600 units, as w r ould be 
expected fiom Baker’s findings Two findings W'eie common to all these animals 
receiving parathoimone Many subcapsular whitish plaques weie present on the 
surface of the kidneys, and the bladders usually contained masses of white 
spongy, occasionally gutty, matenal Tins latter may lepiesent desquamated 
epithelium or protein matnx in the process of calcification Gross calculi were 
found in the lenal pelves and meters and bladders of the animals receiving 1600 
units of parathormone In the rats receiving toluidine blue in addition to the 
parathoimone, soft bladdei masses were seen, there was mottling of the surface 
of the kidneys, and the omentum and serosa of the small bow el contained deposits 
of the toluidine blue material Calcification was grossly inhibited in the animals 
receiving DOCA in addition to the parathormone 

In none of the kidneys of the animals receiving unc acid were calculi seen 
When no gross calculi were found after 12 days of uric acid administration, a 


* Parnthj roid extract gratuitousl) supplied bv Eli Lilh <t Co . -^diamipolra 0 
10 Chown B Parathyroid and vitumin D nephritis J Path and Bact 48 
f Ucsoxycorticosterone acetate supplied bj Upjohn Co , Kalamaroo, Midi 




Fig 4 4 rat hidnei with parathormone induced calcification showing separate calci¬ 
fication of tubular cytoplasm m droplet form and tubular basement membranes Von Kossa 
stain, plastic embedded tissue, phase X 12S0 B rat kidne' with parathormone induced 
calcification demonstrating droplet nature of mtracvtoplasmic calcification noth break¬ 
down of cell membranes and calcification of tubule basement membranes Von Kossa 
stain, plastic embedded tissue, darkfield illumination X 1020 
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Fig 5 Rat kidnc\ u it h parathormone induced calcification showing calcium deposition 
in mtrac^ toplnsmic droplets with failure of calcification of PAS positiie casts in tubule 
lumen Sison stain, plastic embedded tissue, phase X 1020 

second gtoup of rats Mas gi\en uric acid for nine more days but still without 
the pioduction of calculi The kidneys of the animals receiving 12 da} r s of uric 
acid u ere normal on gross examination In the remamdei of the group, the kid- 
neys w ere pale and mottled with occasional infarcts In three of these latter rats 
large u hitish bladder masses u ere fotmd 

A greater amount of calcification was piesent on gross examination m the rats 
receiving oxanude than in any other group A number of these animals had multi¬ 
ple calculi in the lenal collecting systems with gross hydronephrosis or pyone- 
phiosis proximal to the stone 

Of the animals receiving mtrapentoneal calcium gluconate, one died after 10 
days of injections At postmortem examination he uas found to have obstruction 
of the terminal ileum with perforation of the small bon el just proximal to that 
point Another animal nas moribund u lien sacrificed and was found to have 
obstruction at the ileocecal valve with necrosis of the terminal ileum No gross 
calculi were seen but the surface of the kidneys appeared mottled and the bladders 
contained \\ lute spongy material 

Examination of the paiaffin sections disclosed consistent changes u Inch di- 
reetty paiallelled those found by Baker The patchy increases m the PAS positive 
material of the tubule cytoplasm and basement membranes, and lumens, u ere 
noted especially in the corticornedullary areas, v Inch have been interpreted as 
increase m depolymenzed mucopolysacchandes (figs 2 and 3) I he examination 
of the thm sections with the phase micioscope revealed many additional facts 
about these kidneys In general, the following features characterized the phase 
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Fig 6 A, parathormone induced calcification m rat kidnej showing droplet formation 
m cytoplasm of tubular epithelium PAS stam, plastic embedded tissue, phase X 1280 
B, same as A Phase illumination, no stain Note associated vacuolization of tubular cells 
and absence of mitochondria X 1160 

stud} of the thin sections Intracytoplasnnc cellular detail became clearly visible, 
at higher magnifications, the mitochondrial rodlets could easily be distinguished 
(fig 9, B), brush borders could be seen, juxtaglomerular apparatus was tusible 
(fig 9, 4), and certain fine cellular changes became manifest 
Parathormone group In the kidneys of the rats receiving parathormone, three 
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Fig 5 Rat kidnej with parathormone induced calcification showing calcium deposition 
in intracj toplasmic droplets with failure of calcification of PAS positive casts in tubule 
lumen Sison stain, plastic embedded tissue, phase X 1020 

second group of rats was given uric acid for nine more days but still without 
the production of calculi The kidneys of the animals receiving 12 dnj'S of uric 
acid weie normal on gioss examination In the remainder of the group, the kid¬ 
neys v ere pale and mottled with occasional infarcts In three of these latter rats 
large whitish bladder masses w eie found 

A greater amount of calcification w as pi esent on gross examination in the rats 
receiving oxamide than m any other group A number of these animals had multi¬ 
ple calculi m the renal collecting systems with gross hydronephrosis or pyone¬ 
phrosis proximal to the stone 

Of the animals receiving mtiapeiitoneal calcium gluconate, one died after 10 
days of mjections At postmortem examination he was found to have obstruction 
of the terminal ileum with perforation of the small bowel just proximal to that 
point Anothei ammal v r as moubund when sacrificed and w'as found to have 
obstiuction at the ileocecal valve mth necrosis of the ternnnal ileum No gross 
calcuh were seen but the surface of the kidneys appealed mottled and the bladders 
contained white spongy matenal 

Examination of the paraffin sections disclosed consistent changes w r hich di¬ 
rectly parallelled those found by Baker The patchy increases m the PAS positive 
material of the tubule cytoplasm and basement membranes, and lumens, w r ere 
noted especially m the corticomedullaiy areas, vduch have been mterpreted as 
increase m depolymenzed mucopolysaccharides (figs 2 and 3) The examination 
of the thm sections with the phase micioscope levealed many additional facts 
about these kidneys In general, the following features characterized the phase 
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Fig 6 A, parathormone induced calcification in rat kidnej showing droplet formation 
in cytoplasm of tubular epithelium PAS stam, plastic embedded tissue, phase X 1280 
B, same as .4 Phase illumination, no stain Note associated vacuolization of tubular cells 
and absence of mitochondria X 1160 

studj of the thin sections Intracytoplasmie cellular detail became clearly visible, 
at higher magnifications, the mitochondrial rodlets could easily be distinguished 
(fig 9, B), brush borders could be seen, juxtaglomerular apparatus was visible 
(fig 9, A ), and certain fine cellular changes became manifest 
Parathormone group In the kidnej’s of the rats receiving parathormone, three 
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Fig 7 A, rat kidney mth parathormone .^ ,'llum" 

lumen of tubules-calcium deposits stand oat as irulesccnt ng ^ but U]th phagc 

nation Von Kossa stain, plastic embedded (l8S relativeh unmvolved in cnlcifung 

illumination Tubular cells near calcified rosettes are relative 

process X 1020 

distinct changes can be noted 1) On the PAS stains, the basement membranes 

“bu.es containing calcium «,e thickened 

tOp<sp hnsement membranes stain moie heavily than m sui 

S“o the basement membrane, by virtue of its thickening, assumes a 
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fibrillar appeannce (fig B) Although this fibrillar appearance mat be artefact 
it is seen const‘■tenth in these -ection« and suggest- a true spiral fibnllar nature 
to the tubule basement membrane The ion Ivo—-a “tain dious clearh the base¬ 
ment membrane calcification (fig 4) 2) The second change noted is that on the 
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S b f? 4 , lkldne '' Renal chance; coincident uith unc acid ingestion PA 1 ? stain 
paraffin embedded tissue X S9 B, kidnet of rat receiving unc acid Anatomic detail vi*o 
P e J ,) juxtaglomerular apparatus b ) mitochondria cl nuclei and their nucleoli d i red 
blood cells cl glomerular capillarv A acuohzation of proximal tubules mat be -econdan 
to osmic fixation bnstained plastic embedded tissue phase X 1020 
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^ .—“ , , *’ *"^’ .. _ ,„j„„.j pnlnfication Calcified rosettes within 

Fig 7 A, rat kidney with parathormone .-.descent plaques under darkfield lllumi- 
lumen of tubules calcium deposits stand out v 10°0 B same as A, but w ith phase 

nation Von ICossa stain plastic embedded tis relatively uninvolved in calcifying 

illumination Tubular cells near calcified rosettes are reiau 

process X 1020 

distinct changes can be noted 1) On the PAS stains, the basement membranes 
distinct umngco l , rpu manifests itself in two ways 

of tubules containing calcium aie thickened Th's mam umnvoIved 

these basement membranes stain more heaydy thmi m s assumes 

tubules but also the basement membrane, by virtue of its tmc 
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All stages of this mtiadioplet ealcituation can be seen, some of the choplcts 
being hartlh calcified, and othei's lica\ llv so It is noteuoilhj that onlj' pioxinial 
comolulcd tubules aic e\ei ‘-ecu to be imohed in this piocess of droplet calcifi¬ 
cation, and not all the pio\imal tubules in am gnen area me aflccted In mmy 
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Fig 9 A, kidney of rat receiving uric acid Fine structural detail visible, a) mitochon¬ 
dria, b) nuclei and their nucleoli, c) intercapillarj podocytes in glomerulus Proximal 
tubular droplets are much smaller than in parathormone group Unstained plastic em¬ 
bedded tissue phase X 850 B, kidney of rat receiving uric acid Tangential cut of tubule 
reveals spiral fibrillar nature of basement membrane P4S stain, plastic embedded tissue, 
phase X S50 

von Kossa stained sections virtually all the cytoplasmic calcification has a globu¬ 
lar or droplet form (figs 4, B, 5 and 6, B ) A serial section bearing a PAS stain 
shows these dioplets to be strongly PAS positive (fig 6, A), and a Sison stain 
shows that calcification is occurring within these PAS positive droplets (fig 5) 
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oon-ite Calcium 1 - being deposited in panetal later of Bowman ' cap-ule a? well as in 
basement membranes of tubule- A on Ko-sa 'tain ph'tie embedded ti—ue, pha-e X 1020 


droplet calcification, while an adjacent part of the tubule was relatneh normal 
The patcht calcification alwats seemed to imohe groups of adjacent tubules 
seldom angle tubules In evtensnelc calcified tubules the architecture of the 
cells was destroced with entire tubules becoming little more than a mass of 
calcified and calcifcmg granules or droplets (fig 4 B) In other areas PAS posit i\e 
casts can lie seen filling tubule lumens (figs 2, 3 and 5) 

The third change seen in the group receiving parathormone was the presence of 
rosettes of calcification filling certain tubule lumens, usualh distal tubules This 
rosette is thought to be composed of droplets which hat e calcified higher m the 
tubule and moted dow-nward inasmuch as the ectoplasm of adjacent tubular 
cells is relatneh ummohed Tigure 7 -4 shows the calcium rosette within the 
lumen of the tubule Tigure 7, B shows the normal cells fining the tubule at this 
point 

Phase contrast stude of unstained serial sections of the slides mentioned nbo\ e 
reteals further information about the changes m rats receiving parathormone 
The mitochondrial rodlets normalh clearh risible in normal tubules (fig 8) 
are seen to be either m the process of alteration into droplets or hat e disappeared 
entirelt (figs 5 and 6) m the calcifvmg tubules as noted bt J Olir er r There 
appears to be more t acuohzation of the cvtoplasm of mt oh ed tubules than seen 
m normal tubules When one area of a tubule is undergoing calcification the 
mitochondrial rodlets m nearbt portions of the same tubule are not normal either 
being scattered awat from their usual orderh location as a “picket fence” ar¬ 
rangement along the base of the tubular cell, or aetualh visible changmg from 
1 Oln er J , McDowell AI and Lee J C J Lxp Med 99 5SQ 1054 
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Fig 11 A, kidnej of rat receiving oxamide showing calcific tubular epithelial plaques 
Von Kossa stain, phase X 1050 B, rat kidnej with calcification induced bj calcium gluco 
nate administration showing basement membrane calcification Von Ivossa stain, plastic 
embedded tissue, transmitted light X 910 

of these theie appears to be separation of the cytoplasm of the cell from the 
tubular basement membrane with separate calcification of the basilar membrane 
of the tubulai cell (fig 4, B) although this may be an aitefact of osmic fixation 
oi thin sectioning In some tubules, one portion was extensively imohed in the 
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in the kidnev «• The paraffin sections re\ ealed minimal but definite increase in the 
P\S positive material m the tubules of the corticomedullar} junction area (fig 
8, 1) Xo um acid crvstals were e\er identified Phase fc tud} of the thin sections 
re\ ealed c ome increased vacuolization of proximal tubular cell*-, c ome increase in 
PAS positive granules, and «ome thickening of the basement membranes, a* 
evidenced b\ the increased fibrillar appearance (figs 8, B and 9) 

Xot as mail} granules or droplets vvere noted rs in the parathormone group and 
there was le== vacuolization of the proximal tubular cells As would be expected, 
no calcium depositions vv ere noted 

Oxamtdr group Paraffin sections of the kidnej s of the rats fed oral oxanude 
revealed two consistent changes In many of the tubules were crescent shaped 
plaques of stronglj PAS positive material (fig 10, A) The nature of this material 
is not known, but it maj be mspLesated protein as a result of the exteasiv e tubule 
dilatation secondary to the hvdronephrosis which was quite marked in most of 
the kidnej c of this group There were aLso seen numerous areas of calcific change 
in the dilated, scarred, chromcallj damaged tubule= Phase stud} of the thin 
sections revealed man} intracytopla=mic calnfic plaques which bear no resem- 
blanre to the intraev toplasmic calcification m the parathormone group Thare 
placques appear to have resulted from the coalescence of more than one calcific 
focus (figs 10, B and 11, A) The tubular cells show some vacuohzation, with 
disturbance of the rodlet*, and minimal droplet formation 

In the kidne} s of the animals receiving mtrapentoneal calcium gluconate, the 
findings were remarkable There were =ecn areas of definite tubular basement 
membrane calcification with no cytoplasmic calcification (fig 11, B) and also 
calcification of the basement membrane of the glomerulu= which comprises the 
parietal la}er of Bowman’s capsule (fig 12) both of which findings are reported 
to never occur* J The same slide which =hov\s the calcific tubular basement 
membranes (fig 11, B), when viewed with phase, rev cals extemsiv e v acuohzation 
of the cells of the tubules involved, these being alwa}s proximal convoluted 
tubules (fig 13, A) 

DISCUSSION 

The man} investigative approaches to the problem of the histochemical back¬ 
ground of renal calcification have led to the conclusion that altered ground 
substance or derivatives thereof are somehow involved in the calcining mecha¬ 
nisms Ground substance is known to c ontam, among other things, mucopol} sac¬ 
charides These substances are pol} sacchande= containing ammo c U gar and 
uromc acid units as a part of their structure The name, mucopol}sarchandeis 
derived from the fact that =ome of these compounds are found m mucus secre¬ 
tions ” Mammalian mucopol} saccharides ma} be divided mto two groups those 
formed b} mucus glands and goblet cells (e g mucoitin sulfate), and tho=e oc¬ 
curring m connectn e tissue (e.g hvaluromc acid, chondroitin sulfate, and hepa- 
nn) 15 H} aluromc acid and chondroitin sulfate, both components of the ground 

trv” H AL ^'**"**. ™ * Pnncples of Biochc ral£ - 

%8 U Et,olog]f ’ Fa,>torf! > n Penal L.thiasis Springfield, Ill Charles C 
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Fm 13 4~ serial 11 section adjacent to figure 11 B Marked thickening of tubular base- 
*? G 1,3 , ’ h. ,, lt u p\tpnsive vacuolization of tubular cells Unstained, plastic em 

ne " t membranes x 830 5 rat. kidney with calcium gluconate induced calcification 
rb%L h X» X «S».™V.hd,.\ damage compared mth adpeeat um.volved 
oubules Unstained, plastic embedded tissue, phase X 930 

nnrllPt to droplet form Changes are seen in many more tubules by phase micros- 
stained sections tthieh Mould seem to indicate that theie is a 
tarn .rehiteetural change stinch precedes the g,^alteration seen noth stems 
uZand group The animals fed „,.c add shorted feme, nncroseopie changes 
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ultima* el v mi c *~ed m tim csleuving p-e-ess m me kianey Boyce has pemaps 
done mo*e w> eraoLsh this tnesis than an von e else He was ao’e to anyre a 
p-o*em oat o’ the une o’ pat ears wim calculous msease whicn <s no* :omd in 
the unne o* comm! sun eets Tins pwrem ones calc.um ween renalvzea agains* 
no-mal mane and has an elee'ropnone: c mornitv different from that o’ anv 
component o' noma! ume.- ! From the urne of roma! sno eets ana of patients 
wth calc Jo-s d-sease Bo ce nas also pv>!a*ea a pro'en o' large sure tho-gnt to 
be a p-onuct of secreuon ov the urotnehum.- Tn.s uromuco d as it was canea 
mdea to bna calc.um until it was cLsmp-ea Oy so’irron n buffers of pH 12 3 


mnereuoon smmler urms were p-oaueed wmen were tour.d to mu a calcium- From 
tnese and other s-umes came the :ee_ng tha T a unnarv p*o*en n omer to oe 
impheatea m the ca-cuying znecnan.sm mus* oe m a cusnipted or reactive sia*e 
The p-esence o' tins large uromuwi a tho-gn nearing a positi e comelatron to 
the occurrence of PAS positive gmnu.es consistenuv ioued in tee transitional 
eo thehura remo**ea from the artnarv trac* of patients with calculous disease is 
nevermeless no* proven to cave any sigraheant part in the calculous matrix - 
Boyce sngges*s that ke-ntosuLste. demons*m*ea m bone matrix and m the cornea 
ov K. Meyer may be the mucopo vsaccnance suosnate essential tor calcifica¬ 
tion The PAS positive m-copnren component of calculous matrix apparent.y 
separate from the mucopo vsee-chance mentionea stx>ve is of -unknown ongm 
Ice above CLs-usson mo-ga admittedlv ce*ai!ed is thougnt essential to 
suppV me one-.ground wce~eby the Snomgs reported m tms paper may ne 
mtelagent-y m*erpre*ec Firs* o: ah m comparing the finer his*o ogic cnanges in 
the Sidneys o' rats unaergomg (efferent tvpes of cslc Jus fomation fcarathor- 
mone. unc ac.C oxarmae’ 1 there is **erv male similantv between types It is true 
teat me PAS s*a_ns oi paraffin emoeaaea tissue from each group snow intense 
PAS s*ammg The pnssibfhtv arises mat tms aSmtv to* the PAS sram cos rr‘ 
represent dep^-rmenred mucopo'vsacchande out rather is an maication of tne 
ngteuty oi me oona between me mucopolvsaccnance ana the pro*em to wmch 
it is bonna Inceea it appears room the work of Boyce that if a muconoly- 
sacchande is invoVea m the calc-fvmg pro-ess apart from a mucopro'em we qo 
co isuahre it with the PAS ran and the component seen on the PAS stsrn is 
the mueopro*e-n component — It the PAS positive material seen in these nines 
of renal caicncanon is me mucopro'em spoken of oy Bovce men its mtensny o: 
stammg eouLc be explamea on tie oasis of its chermcal oonos wmch accord nr 
to Boyce, so strong v un.te ties mucopro'em to its mucopolysacchance yvh_eh 
stains onlv wim tolmaice blue * that separation ^s aimcult without causmc its 
cecraauuon to its component mono-aecnurtces and ammo ac.ds 


The orgm of me mucopro'em mav oe partly explamao’e on the b asis of tne 
h. r o'one snuemres ana alteranons seen on the thm tissue sections of tms s*udv. 
It appears mat mere are two facets to me caicmcauon no'ed m me parathormone 
gmup The arop.e* lo-nauon and the in*ralunmal cafcmcanon are nrobaoV the 
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substance of the kidney, appear to be bound to protein in their naturally occur- 
1 mg state (the combination thus formed being termed mucoprotein) 20 Chondroitin 
sulfate-protein complexes are rclatnely stable whereas hyaluronic acid-protein 
complexes dissociate easily 21 It is the chondroitin sulfate mucopolysaccharide 
which Sylven believed was imolved m the calcification mechanism, 2 and it was 
Sobel who suggested that it was not the chondroitin sulfate mucopolysaccharide 
alone but a chondioitin sulfate-protein complex which was involved m renal 
calcification 22 As will be seen latei, the investigations of Boyce seem to bear out 
this impression by Sobel 

Previous investigations have indicated that the alteration observed in ground 
substance, when it becomes calcifiable, is a depolyonerization, or a breaking up of 
the usual multimolecular chain structure into smaller units This presumably 
opens up reactive groups which can then bind calcium 1 

In any histochemical study the question arises as to what chemical alteration is 
responsible for a given staining reaction The chemical basis of the von Kossa 
stain is well known The chemical basis for the PAS stain is known to be a split¬ 
ting of the 1-2 glycol linkage by the periodic acid with foimation of two aldehydes 
onto which the SehifT’s leucofuchsin reagent wall then bind 16 However, the appli¬ 
cation to the vital changes in the kidney is less understood Rubm and Howard 1 
state that there is little reason to doubt that the PAS stain when applied to 
cartilage, stains chondroitin sulfate m the matrix Furthermore, Cobb'’ 3 states 
that the variation in the degiee of staining of a bone is a function of its degree of 
polymerization—the greatei the degree of polymerization, the less the intensity 
of the staining leaction with the PAS technique 

It is uncertain to w hat extent the above conclusions may be applied to the PAS 
reaction in the kidney The PAS positive substance in the kidney tubules, es¬ 
pecially following the administration of parathormone, is thought to be a muco¬ 
protein 21 Baker proposed that the intense staining reaction to the PAS technique 
in the areas subsequently or alieady undergoing calcification, was evidence of the 
high degiee of depolymerization of the mucopolysaccharides of the ground 
substance of the kidney However, there is some evidence to the contrary m the 
voi k of Persson 26 He demonstrated that chondroitin sulfate reacts with PAS 
apparently independently of its state of polymerization, both if isolated or if 
mixed with serum He suggested that mucopolysaccharides firmly bound to 
protein will take a PAS stain and that the intensity of the stain is a reflection of 
the strength of the mucopolysaccharide-protein bond 

There can be little doubt that mucopolysaccharides and mucoproteins are 


10 Davison E A and Meyer, K Structural studies on chondroitin sulfuric acid II 
The glucuronide linkage J Am Chn Soc , 77 4796, 1956 

“Meyer, It Quoted by Ehricli'* , . , 

« Sobel, A E and Burger, M Calcification, investigation of role of chondroitin sulfate 

in the calcifying mechanism Proc Soc Exp Biol Med , 87 7, 1954 
in me „_, Ar -r, of mucoDrotoin bx 


Arch 


the calcifying mechanism vroc ooc axp diuj mu,». /’"‘T 

23 Cobb, Quoted in Engel, M B Mobilization of mucoprotein by parathyroid extract 

^Engch k 63 B 33 Exc?etion of urinary mucoprotein following parathormone in rats Proc 

SoC , 5 Persson°B^ femdies on connective tissue ground substance Acta Soc Med Tj ps > 
N S 58, Upsala Almquist & Wiksell, 1953 
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Mucop-o'eui po’yirp-s in the matrix o Do-es or® bs>Len up by the c^tror. o' th® 
porothyro d hosnone Th®^ rnucon-otens b«-ng I®ss ab T ® to bard nunesls 
into th® b'o-'d ana then —ith th® dissolution o tne Pon® th® 
mu®onro-eji? th®mse TT e® are re T ®ased into toe b T ood ’“hen® the_ 5 nd th®*r —ay 
to the kidn®v ana or® exc-et®d thnougn th® glomerulus As the” 511 tn® 0-oxnna 1 
con-o'atcd tub ties the®® mu®opro*e-ns ore no' 7®' ob T e to bmd numerals As a 
result no coded: canon i- e"e~ demonstrated m the homogeneous PA? porSi-e 
ms-; Ho—ever os th® tuonar o>-J; begin to obsos> to® pskeui th® drop T ®t- 
rodlet admixture- losn —rim th® ecus ond th® nosnal p*o^es® o' pro'em deg- 
rodonon ond cu-nosal o®gins 07 ems-roan® osiom This d®grad_tion refuses th® 
murop-o-em to again ob T e to b md calsum. ond these mu®opro-etns oegm 

to mletfv -f-tt hin the cytoplasm o- th® tubular cehs As mi s£ cation texixe: 
extensive —rthm the red the cell vails dtsmtegro'e and re ,c ose m-nods cl small 
colcrfvmg maeopro'err granules into th® tuoule bnro®ns These granules or drop¬ 
lets have th®iT o—n b mlt-m enzym® -ys-em capon 1 ® O' dissipmig this muco- 
psrem. ond concerrah'v o: mtensnying o~ furthesng the calcjymg prom-;; H 
this explonouon he true rt s”O doe; no' so'”® th® nddle 0* th® osgm 0: the 
eolcrum binding maconro'em —mch cen be found in th® urine® of parent® ruth 
calculous cLseose According to the explanation pmn-sed th® macopro'etn 
f~iucn finally is exrelled in th® time could veil contain component- 0: th® orgmol 
mucopco'em filtered through th® gi.om®snns nnr®a rum pro'em elements from 
th® irutochondno ond the oth®' cell constituent; inasmuch os th® colctfimron 
begins mtrocefiulariv 

Bv in®aiis o: ;pec:aLzed tissue p-eporonon teonniou®s it is possfb T e to d®mon- 
strote that them is very cttle sunfianty her—em th® Sn®r histo’ogie alterations in 
kidne-s undergoing miculos fomnuon dc® to odnunistrouon o' parothounon® 
ond the mgesuon of oxamia® ond un® csd The assumption that there is a 
co mm on his*ochemicol denominatorrorthe threr types o'Lthiasis r---in- be sup¬ 
posed by the histo T cgic finamgs m these- kidneys If tru®. th® nroof vould ne®d 
to com.® irom othe - approach®® 

Althougn the present s~udy fads to find a hisologie ^unu-ir uy be~—een the three 
types o: urolithiasis smaiea rurth®r smdy of the dseas®® produced b” ingestion, 
and excreuon o' uric acd and oxamude may d®monstrote a histochemical bridge 
bet—een themn 

The s udy ot the h-s*o.ocic alterotions if any nredueed b” th® addition of 
tolmdire bln® ana DOCA to the parathormone group is no* compete enougn to 
repos 

It is lelt tha' the abdrty to see s~ an_ and ssidv sertallv tissues m the £n®~ 
detall mad® pos-Tle by the method h®ren described on-rts o fertile ana as vet 
poorly exp T o”eo field m the suudy of nmol calcificnsom 

SUUniAET 

Preparanon o: tissues as veil as them exammonon. —rth th® pho.®® contras* rmso- 
scope is described mr- appli-sno^ to the ssidy or rmal colsns.'ion. The m®thod 
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same piocess for a number of reasons 1) Both are in droplet form, 2) the intra¬ 
luminal calcification docs not appear to be associated with any changes in the 
adjacent mucosa, 3) no calcium is seen to deposit in the diffuse PAS positive 
casts m the tubules, but this w ill be fui ther explained later The droplet calcifica¬ 
tion is thought to be clarified by the work of T Oliver 25 who studied proteinurias 
by means of proteins injected mtrapentoncally and intrai enously into rats He 
found that as the protein was excreted through the glomerulus, it began to be 
absorbed by the proximal convoluted tubules, initially in the middle third of the 
tubule, and latei spreading m both directions As the protein was absorbed, he 
noted the appearance of dioplets within the cells and at the same time noted the 
disappeaiance of the lodlets Both rodlets and dioplets stain with Janus green, 
a reaction generally accepted as specific for mitochondria Thus it appeared that 
these droplets lepiesented more than protein absorbed from the lumen of the 
tubule, but lather an admixtuie of piotein plus altered mitochondria He further 
concluded that since mitochondria are rich in enzymes, that it is within these 
absorbed droplet-iodlet admixtures that piotein filtering thiough the glomerulus 
is degiaded and disposed of 

Engel" 3 stated that pnrathoimone causes depolymerization and solution of the 
protein polymers of the bone matrix by means of enzymes This change results in 
decreased mineral binding capacity of the protein matux and the liberation of 
calcium and phosphorus He furthei stated that the mucopolysaccharide com¬ 
plex, observed m the kidney in animals given parathormone in large doses, is 
derived from blood mucoproteins liberated from the bones Why, then, if the 
mucopolysaccharide released fiom the bones by the action of parathormone has a 
decreased abihty to bind calcium, should it be expected to attain increased calcium 
binding power on reaching the kidney? If, as is proposed shortly, the mucoprotem 
found in the urine of patients wntli calculous disease, comes through the glo¬ 
merulus as a piotein with decreased mineral binding pow er, then it must be acted 
upon for its binding pow er to be changed This wmuld explain the lack of calcifica¬ 
tion in the homogeneous PAS positive mucoprotem casts in the tubule lumens 

The basement membrane calcification in the parathormone group is not 
thought to enter into the same process as is represented by the droplet calcifica¬ 
tion The reasons for this statement are 1) Basement membrane calcification 
occurred m the animals receiving calcium gluconate alone In none of these 
animals was there evidence of droplet formation or calcification within the 
tubular cytoplasm or lumen 2) Basement membrane calcification in the glo¬ 
merulus (fig 12) is in an area not known to participate in protein absoiption It is 
thought that the basement membrane calcification piobably repiesents a re¬ 
action to injury m the kidney in the presence of elevated serum calcium 

CONCLUSIONS 

It is pioposed that the evidence herein presented justifies the following con¬ 
clusion when viewed in the light of studies by others In calcification associated 
with administration of parathormone, the sequence of events is as follows 
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THE TRE4TMEXT OT P4TIEXTS WITH URETER4L C4LCULI 

AUSTIN I DODSON, WILLIAM R SIPE and KURTLAND H LORD 

^The treatment of patient^ with ureteial calculi has occupied a piomment 
place m the urological literature for the past 50 yenrsY-Torty-six articles ha\e 
appeared in the Journal of Urologa alone, since it was organized in 1917 
The majority of the stones found m the kidney pass into the ureter and, in 
main instances, are evpelled spontaneously Of 2,862 patients with calculi 
admitted to seyen hospitals in Richmond, t irginia, duimg a fiye-year period, 
5S 9 per cent had ureteral calculi, and, of 1,732 patients with ureteral calculi 
reported by six urologists, 12 9 per cent passed stones spontaneously and, of 
1,467 patients, 35 9 per cent passed stones following cystoscopic examination 
(table 1) Of 651 patients admitted to McGuire Veterans Hospital and to the 
Hospital Dn lsion of the Medical College of Virginia, 90 passed stones unaided, 
while an additional 89 admitted with kidney colic were eliminated from this 
study because no stone could be found upon admission 

The normal constrictions of the ureter present natural barriers to the passage 
of stones The yolume, shape and surface of a stone, as well as pathological 
strictures, or ureteral spasm, may also interfere with spontaneous expulsion 
vffTthe preparation of this paper, we hay e attempted to correlate reports in the 
hterature concerning management of ureteral calculi and to reyiew our own 
expenence with this problem oy er the past, fiy e y ears ynth the hope that we may 
be better equipped to determine the best treatment for the indiyidual patient 
with an ureteral stone ~f- 

An adequate tabulation of statistical data from the literature is difficult Some 
authors who gv\e detailed information regarding the number of stones remoy r ed 
by a giyen method and the number of cystoscopic procedures required, make no 
mention of the condition of the kidney or ureter or the location of the stone 
Others fail to include the length of tmie under treatment and make no mention 
of complications, both of which would be useful to the reader in determining the 
y alue of the procedure for his own use We feel, how ex er, that by grouping the 
statistical reports of sexeral papers which giye similar information, we haie 
obtained a fairly^ accurate picture of the behavior of ureteral calcuh and of the 
adi antages and limitations of different methods of treatment As an example, 
vkT1925, Bumpus and Scholl reported that of 888 patients with stone in the ureter, 
15 3 per cent were in the upper third of the ureter, 7 9 per cent m the middle 
third, and 72 per cent m the low er third A group of 2,629 patients, compiled from 
the statistics of six authors in the more recent hterature, showed similar distribu¬ 
tion Sixteen per cent were m the upper third, 14 per cent were in the middle 
third, and, 70 per cent in the lower third (table 2) Three urologists who reported 
the segment of the ureter from which stones were remoied by cystoscopic 
manipulation reern ered 36 per cent of the stones from the upper third of the 
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hns been found woikable Ccitiun postulations aie made concerning the origin of 
the calcium-binding mucopiotem found m the urines of patients with calculous 
disease 

The gencious assistance of the following people is acknowledged with grati 
tude Di W Stanley Ilaitioft, piofessorof pathology, Dr Phyllis M Hartroft, 
and other members of the Department of Pathology, Washington Uimersitj 
School of Medicine, and especnllj Di Justin J Coidonmer, piofessoi of urol 
ogy, Washington Uimcisitj School of Medicine, who piouded the guidance, 
lesouices, and encoimigcmciit which made this stud} possible 
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with a catheter Marion, m 1910, suggested passing a catheter by a stone and 
leaving it in place for dilatation and drainage In 1913, Furness described the 
release of an ureteral calculus bv linear figuration of the ureteral orifice How ard 
Kdh and Bransford Lems were also among the earl} ad\ocates of cystoscopic 
methods of remo\ mg calculi from the ureters j 

In 1912, A J Crowell added greath to the enthusiasm for these procedures 
when he reported the reco\ eryof 82 ureteral calculi from 95 patients by anesthet¬ 
ization, lubrication and dilatation of the ureter Crowell’s enthusiasm for this 
method of treatment maj be understood by his remarks concerning uretero¬ 
lithotomy He stated that the only unpleasant results since he began the cy'Sto- 
scopic use of anesthesia, lubrication and dilatation occurred in two patients 
upon whom ureterolithotomy was done Aunnary fistula persisted in one of these 
for ser eral months and the other required nephrectomy because of persistent 
infection 

In 1930, Claude B Squires pubhshed a summary' of 606 patients tieated at 
Crowell Clinic o\er a period of fifteen years Stones were recmered in 87 15 per 
cent of the entire group by r cystoscopic procedures Squires stated that the re- 
nun al of stones by manipulation had been considerably' simplified since the 
procedure was instituted by r Crowell At that time, each patient was hospitalized 
and treated mtensnely Reactions characterized by chills and fever were not 
unusual It is apparent that at the time of Squires’ report, most of the patients 
with ureteral calculi were being treated at the Crowell Clinic on an outpatient 
basis 

In 1938, Edwin P Aly ea renewed the literature and discussed the treatment 
of 236 patients of his own Of this group, 72 per cent of the stones w ere remrn ed 
by cystoscopic manipulation and 18 per cent w ere operated upon Nephrectomy 
was required in file patients Three died, one following ureterolithotomy, and 
tw o were admitted m extremis Aly ea’s method of treatment consisted of passing 
multiple catheters, under anesthesia when necessary, twisting and withdrawing 
them, thereby entanghng the stone and removing it If the stone was entangled 
and difficult to mo\ e, elastic traction was applied to the catheters, which usually 
pulled the catheters and stone from the ureter gradually If the stone could not 
be dislodged, the catheters were untwisted and remo\ ed, one at a time Further 
effort could be made at a later date or ureterolithotomy done Aly r ea found that 
30 procedures or instruments for removing stones from the ureter had been 
reported in the literature Since 1938 ele\ en new instruments or modifications of 
those already in use hare been reported in the Joubxal of Ukologi These 
consist mostly of modifications of loops and baskets None of these instruments, 
except probably the looped catheters, hare enabled the operator to renun e a 
larger percentage of stones than did Crowell with dilatation of the ureter In 
recent y ears, less time has been consumed m recoi ering the stone but with con¬ 
siderably more risk to the patient (Since 1940, tweh e authors ha\ e reported 67 
instances of ureteral injury Six of these patients required drainage, nephrectomy 
was necessan in se\ en and four died At least rune of these injuries resulted from 
use of the looped catheter Ten of these fourteen reports are either from the 
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Tahi* 1 Ateragcs from ureteral stones reentered without surgical treatment 


Number j 
Reports ! 

Patients 

Spontaneous Pa«.*agc 

following Examination 

B> Manipulation 

G 

1732 

i 

225 = 12 0% 
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527 = 35 0% 


12 

-1041 



3170 ■= 70 2% 


Ta ni r 2 Factor's influencing transurethral rccoicry of stones 
1 7 he location of the stone 


Ax crage reports ! 

Patients 

Upper Ureter 

Mid Ureter i 

Lower Ureter 

3 

2G20 

10% 

13% 

70% 


Hemmed from each segment of the ureter 


60S 


3G% 


53% 


72% 


2 The condition of the ureter 



Patient*; 

Spontaneous Passage 

B\ Manipulation 

formal ureter, 1 report 

283 

S 4% 

37 5% 

Dilated ureter 1 report 

102 

3 3% 

14% 

3 Size of the stone 



Recovered b> Transurethral Treatment 

Large stones (15 mm or more), 1 




report 

561 

85 9% 

Small stones (5 mm or less), 1 re- 




port 

089 

99 

7% 

ureter, 53 pei cent from the middle third, and 

72 per cent from the loner third 


The location of the stone, therefore, becomes of some importance in deciding 
upon the method of treatment in an individual case > 

METHOD OF TREATMENT 


Of 


^/'There are tv o primary methods of tieatment These consist of the passage 
catheters or other instruments designed to dilate the uretei and encourage the 
stone to pass, or, to entangle or grasp it and remove it forcibly from the ureter 
and ureterolithotomy One gets the impression from the literature that most 
urologists, or at least those uho vrite, prefer the cystoscopic method of tieat¬ 
ment One also gets the impression that, in many instances, this method has been 

used too frequently , , , , 

Cystoscopic procedures Since 1889, vhen Kreissel and his associates leported 

the recovery of the first ureteral stone, following dilatation of the ureter, the 
literature has been replete vith reports of cystoscopic procedures to rid the ureter 
of ureteral calculi In 1902, H H Young pried a stone from the ureteral orifice 
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seventy patients at the first attempt with a basket At a second attempt, he 
could remove only four from the remaining thirty patients 
^Surgical procedures Like many surgical procedures, the possibilities of uretero¬ 
lithotomy were discussed many years before it was carried out Valpeau, writing 
in 1851, mentioned a stone in the ureter demonstrated at autopsy and stated that 
it might have been removed by a loin incision Thomas A Emmet, m his book 
“Principles and Practice of Gynecology” published in 1879, described operations 
for the removal of tw r o stones impacted in the low r er end of the uretei, one re¬ 
moved through the bladder and one through a vaginal incision Bardenheuer 
removed four stones from a ureter by ureterotomy in 1882 Kirhham and Torrey, 
in 1889 and Twynarn, in 1890, are said to have performed ureterolithotomy 
several times by retroperitoneal operations Moitis of London, m 1884, stated 
that calculi impacted in the mtei mediate portions of the ureter were practically 
beyond the reach of the surgeon A similar opinion w as expressed by LeDentu, 
who stated, in 1889, that the portion of the ureter between the entrance and floor 
of the pelvis must, for the present, be considered as inaccessible to the surgeon 
A T Cabot, in 1892, concluded that stones in the upper third of the ureter could 
be removed by the Israel incision, commonly used for operations upon the kidney 
Cabot agreed with Morns and Le Dentu regarding the maccessabihty of the 
lower third of the ureter and described a procedure similar to the Kraske incision 
for removing the rectum Cabot also demonstrated the intimate relationship of 
the ureter to the parietal peritoneum Surgeons w'ho had approached the uretei 
extrapentoneally near the kidney, gradually found that it could be explored in 
the same manner lower down In 1910, Gibson described his incision parallel to 
and above Poupart’s ligament, which gave access to the lowermost part of the 
ureter Three years later Judd contnbuted to the problem by desenbing a mid- 
kne approach to the lower end of the ureter During these early years, very few 
operations were done for ureteral calculi Jeanbrau, m 1909, could find only 172 
cases reported in the literature 

It is easy to understand why urologists at that time sought other means of 
extracting stones from the ureter, furthermore, infection was difficult to control 
and postoperative drainage often prolonged Urology was gradually evolving as a 
specialized branch of surgery and, for the most part, w'as done by general surgeons 
and gynecologists Many of the earher urologists confined themselves to diagnos¬ 
tic and instrumental procedures 

There is httle m the Amen can literature concerning the surgical tieatment of 
ureteral calculi, as compared with discussions of instrumental procedures Of the 
41 papers published m the Journal of Urology, only six were concerned chiefly 
with ureterolithotomy Of the more recent waiters, Lower, Foley, Shaw, and 
Taylor have made notable contnbutions to the subject 

With improvements in surgical technique and more satisfactory control of 
infection, stones requinng prolonged dilatation of the ureter with lepeated 
cystoscopic treatment may be removed by ureterolithotomy with less morbidity, 
and, frequently, with less loss of time The average period of hospitalization foi’ 
manipulative treatment over the past 30 years is approximately eight days and 
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West Coast or the Eastern seaboard It is doubtful that urologists in the intenor 
are more skillful or fortunate The a\ erage percentage of stones removed by 
manipulation, repoited by twelve men, treating 4,947 patients, was 682 per¬ 
cent If only those were included who are chiefly interested in cystoscopic pro¬ 
cedures, the average would be approximately 75 per cent, while, it the} were 
eliminated, the aveiage would be below CO pci cent 
A number of factors, other than the classical ones of the size of the stone, 
hydronephrosis, infection, poor renal function, previous unsuccessful attempts, 
se\, and congenital anomalies, so frequently quoted from Braasch, should 
influence the uiologist m determining the most desirable treatment for his pa¬ 
tient The location of the stone is important The percentage of stones removed 
from the lower third of the ureter by manipulation is twice that fiom the upper 
third It seems, therefoie, that m most cases, stones in the upper portion should 
be given an opportunity to moie down, or should be operated upon Dilatation 
of the ureter definitely reduces the probability of successful transurethral manip¬ 
ulation The foice of ureteral peristalsis is reduced, pressure behind the stone is 
reduced, and, in many cases, inflammatory reaction or fibrosis has occurred around 
the stone One bundled and two of our patients had dilated ureters The stone 
was recovered by manipulation in 14 per cent, 49 per cent were operated upon, 
and, 3 per cent passed stones unaided One had a nephrostomy and the remainder 
were discharged to be followed as outpatients Wheieas, of those with normal 
ureters, stones were remoxed by manipulation in 37 5 per cent, 16 per cent were 
operated upon, and 8 pei cent passed stones unaided (table 2) 

The size of the stone is one of the greatest single factors in determining the 
method of treatment (table 2) Braasch is quoted as advising against cystoscopic 
methods w r hen the stone is more than two centimeters in size It is remarkable 
that stones this size ever pass through the ureter They occasionally do The 
cahber of the normal ureter averages about six millimeters under normal condi¬ 
tions These large stones are usually composed of phosphates and harm grown 


larger after entering the ureter At times they have grooves in the side, permitting 
fairly adequate drainage Some writers have mentioned this as an indication of 
the safety of leaving stones in the ureter foi a prolonged period Nephrectomy 
w r as necessary, however, in more than 2 per cent among 1,646 patients reported 


by six authors, who mentioned the effect upon the kidney The mortality in this 
group w r as 75 per cent Most writers in recent years feel that stones lodged in 
the upper portion of the ureter, larger than 5 cm , or, in the lower third, larger 
than a centimeter, should always be lemoved surgically unless impacted neai 
the ureteral orifice where they can be released by meatotomy We usually remove 
all ureteral calculi larger than 5 cm surgically, regardless of the location, unless 
the stone is near the bladder and the ureter easily dilated Other factors, such as 
an unyielding mtramural portion of the ureter, distortion of the base of the 
bladder or enlargement of the prostate, may make transurethral methods 
lmnractioal Efforts to remove stones transurethrally are less apt to be successful 
Tprevious attempts have failed One author removed stones from forty of 
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stone mis pushed into the renal pelns mid remoied In pielobthoionn m six 
Ureterotonvs was uecessari m one instance to remcn e the detached tip of a 
stone basket One punctured ureter healed spoilt ineoush There w ere fi\ e deaths 
The deaths with one exception occurred from urenu a Tw o of these patients had 
cnlv one kiduei which harbored a stone One had prostatic obstruction uid one, 
adduced carcinoma of the blidder One patient with ln-pertelision died ot 
a cerebral accident The remaining patients were discharged with caleuh to be 
followed in the urologists office ~or the outpitient department Tlie lack of 
adequate followup records makes it impossible to deternune the final disposition 
of these The\ were all patients wath small stones and cert imh, m mo-t instances, 
were obsened until the stone had passed or thei were admitted to mother 
hospital for treatment 

The aierage period of hospitalization at the Medical College Hospital was 
S 4 davs and at the McGuire Hospital 10 9 davs Following ureterohthctomi, 
the patients remained 14 1 da\ s and 15 5 da\ s, respeetn eh It w as interesting to 
note that those patients who were not subjected to cvstoscopic manipulation 
before the ureterohthotomi recoiered three dais earlier than those who were 
The period of hospitalization was prolonged m mam cases because of additional 
disease, initial assignment to other semces, and problems of disposition of 
indigent patients 


Tcble 5 Aac inctdmce of ureteral talcult al the 1 fedual Collco t oi Yiranua Hospital 
Dtritwn July 1 1950 through June SO 1°55 
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T vble 6 Sc.r and rare incidence o( ureteral ealeiib at the Medical CoUcgt of t irainia, Hospital 
Du reton Jufu 1 l0 throuah June SO, 1955 
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_ 
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45 

32 

13 
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41 
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50 

15 
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51 

34 
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S2 
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24 
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16 

71 
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24 

21 

3 

21 
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the average posfopeiative stay' foi surgical patients about two weeks In recent 
vems, hospitalization has been inaikcclly decreased, especially if the cystoscopic 
tieatnient was not tried before ureterolithotomy was done Mail} patients leaie 
the hospital within a week to ten days following the operation 

Dining a fnc-year period, we had under obsenation at the Hospital Division 
of the Medical College of Vnginia and The McGuire Veterans Hospital, 651 pa¬ 
tients with a positive diagnosis of ureteral calculi, representing 9 7 per cent of 
the uiologicnl patients admitted to the Hospital Dnision of the Medical College 
of Vnginia and 5 0 pei cent of those admitted to McGuire Veterans Hospital 
(tables 3 and 4) This discrepancy lesults from the fact that patients enter 
MtGuiie Hospital from a largei area with a relatively' - small percentage of emer¬ 
gency cases The percentage of Negro patients with stone is the same The age 
and se\ incidence are gi\ en in tables 5 and G The principal presenting symptoms 
weie pain, hematuiia, and fever, m the order named The stone was recovered 
from 413 patients while m the hospitals, 169 by ureterolithotomy' and, in 244 
instances, the stone passed spontaneously, or was recotered by cystoscopic 
manipulation Of the remaining 138 patients, si\ required nephrectomy The 


Table 3 Percent of urological admissions with the diagnosis of ureteral calculus at the Medical 
College of Virginia Hospital from July l, 1950 through June 30,1955 


Fiscal Year 

Total 

Adrafs 
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\\ hltc 
Admis 
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Negro 

Admis 
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Race 
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Race 

Calculi 

Negro 

Race 
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Negro 

Race 

Total 

Calculi 

Total 

Percent 

age 

’51 

702 

42G 

270 

OS 

15 9 

14 

5 1 

82 

11 7 

’52 

849 

495 

354 

04 

12 9 

15 

4 2 

79 

9 3 

’53 

805 

447 

358 

05 

14 5 

19 

5 4 

S4 

10 4 

’54 

767 

444 

323 

00 

14 9 

12 

' 3 7 

78 

10 2 

’55 
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1 3 

02 

0 8 

Totals 

4038 

2333 

1705 

320 
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Table 4 Per cent of urological admissions with the diagnosis of ureteral calculus at the 
McGuire Veterans Administration Hospital from January 1, 1950 through December 

31, 1955 
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Race 
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Race 
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5 
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36 
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infection, or the convenience of the patient Repeated urogiams are advisable to 
determine the pi ogress of the stone and the effect it is having on the kidney until 
it has passed The inten al of these studies varies according to the symptoms 
presented but should not be more than thiee months apart An examination is 
desirable following a se\ eie attack of colic If the expense of repeated intravenous 
urograms is burdensome, ail office cystoscopic observation of the bladdei follow ing 
the admimstiation of indigo carmine will give a good idea of the function of the 
kidney So long as the stone is making some progress and the kidney has good 
drainage, active intenention is not mandatoiy Actne treatment is usually 
necessary when the stone is definitely larger than the narrowest portion of the 
ureter, if it appears to have a lough or irregular suiface, if it is impacted with 
impairment of the renal function, if there is dilatation of the uretei and/oi the 
renal pelvis, if there is infection and if the stone has been observ ed six months 
without evidence of progress A stone in the upper third of the ureter piodueing 
any degree of obstruction should be removed by ureterolithotomy If the stone 
is small and causing no obstruction, time may be allowed, with the hope that it 
will pass into the lower third of the ureter fiom which it can be moie easily 
extracted 

The majority of stones lodged in the lower third of the uieter can be encouraged 
to pass by dilating the ureter or by the use of stone baskets or loops The semoi 
author prefers the method described by Alyea In anjr event, the uietei should 
be dilated to a size equal to the call) er of the stone befoie baskets or loops are 
used A stone impacted in the ureter, one that is accompanied by dilatation of 
the upper urinary tract or infection, and a stone that is largei than 5 cm in 
diameter, should, in our opinion, be removed immediately y. 

409 Medical Arts Bldg , Richmond 19, Va {AID) 
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C ONCI LSIONS 


It is app ucn< th it most pin sitians and patients look upon cysto«copic methods 
of icmo\ nig (alculi fiom the meter as a minor procedure As a consequence, mam 
uretcial mjuues ha\e oecmicd m recent Nears and the period of incapacity has 
been piolongcd unnccessauh in m nn instances The entire ureter is easily ac 
cessible to the skilled suigcon and the disagreeable sequellae of piolonged drain 
age and pcisistcnt infection described by Crowell are rarely encountered 
It is important that an ac c mate diagnosis he made when possible before decid 
mg upon the fy pc of lieatmcnt to be instituted When the patient is seen during 
an attack of icniil colic, the relief of pain becomes the first consideration This is 
usually accomplished b\ an adequate dose of morphine, accompanied by an anti- 
spasmodic cling Regnidless of the fact that physiologists find little eudence of 
effect on the uieter b\ these drugs, we ha\c seen additional relief from calcium 
gluconate too often foi it to be coincidental The senior authoi is confident that 
depiopmeN and octin muente also ha\e some relaNing effect upon the ureter 
Ati opine should be gnen with the opiates The application of heat, preferably by 
immeisnig the patient in a hot tub, is also helpful Hot water bottles or heating 
pads aie used w hen the tub is unpractical If pain is iehc\ ed, c\ stoscopic eNamina 
tion or tieatment should be defened and an intravenous uiogram made Tins 
will show the condition of the opposite kidney r and, usually', the location of the 
stone and the piesence, or absence, of dilatation of the uieter and renal pelvis 
abo\ e the stone In cases of complete obstruction, contrast mntenal may not 
appeal on the affected side A nephrogram will indicate recent obstruction Films 
taken one oi two hours after the injection will often show eudence of function 
not seen on earliei films The history and appeal ance oi the stone shadow are 
helpful in determining the condition of the kidney when no contrast substance 
appears A laige shadow with a lustoiy of precious attack or lenal colic is evi¬ 
dence of piolonged back pressuie with permanent damage tc the kidney' 

The patient should be kept ambulatory' if practical and after the urogram has 
been made, should be encouraged to drink large quantities of water If given a 
chance, many small stones will pass spontaneously' duimg the 48 hours following 
an attack An average of stones passed spontaneously' aftei the patient had seen 
the urologist, as reported in the literature, was approximately 30 per cent In our 
own group of 651 patients, 8 per cent passed the stone spontaneously following 
hospital admission An additional 86 patients, admitted during the same period, 
because of renal colic, were not included m this study because examination failed 
to disclose any evidence of ureteral stone Obviously, most of these had passed a 


small stoue 

the preliminary study shows a stone no larger than the caliber of the noimal 
ureter m its narrowest area, 3 mm , and there is good drainage around it, the 
stone should be given further opportunity to pass unaided, except for the ad 
ministration of antispasmodic drugs, opiates when needed, and liberal amounts of 
fluids These httle stones are usually easy to remove and add decidedly' to the 
statistical evidence of the advantages of cystoscopic methods of treatment, but 
most of them wall pass without mechanical aid, if given a chance In some cases, 
active intervention is necessary' because of uncontrolled pain, accompanying 
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URETER0PERIT0XE4L FISTULA WITH URIXARY ASCITES 


HOLSTOXS EVERETT 

From the Department of Gpnccolony of the Johns HopI ms l nnersitv and Hospital, 
' Baltimore o, Md 


In 1910 the author m collaboration with Dr Gu\ L Hunner 1 reported the case 
of a patient who, 11 da\s after subtotal b\sterectonn and bilateral salpingo- 
oophorectomA, had unnnrv leakage through the cen ical stump associated 
with signs and symptoms of acute right p\ elonephntis The acute symptoms 
quickh subsided, but the leal age of unne continued for 9 weeks when it ceased, 
and then symptoms and signs of ascites de\ eloped At exploration 2 w eeks later 
about 3 liters of unne were ei acuated from the pentoneal canta, and a fistula 
was found in the nght ureter near the stump of the nght lnfundibulopelnc liga¬ 
ment As the ureteral lumen wras obliterated below the fistula, the ureter was 
divided at this lei el and reimplanted into the fortunately rather loluminous 
bladder This resulted in complete restoration to normal function and configura¬ 
tion of the nght unnap, tract Followaip obsen ation until 1941 showed a con¬ 
tinuation of normal upper unnan tracts bilateralh Howei er, in 1952 the patient 
returned, and the left kidnei was found to be atrophic and functionless as a 
result of a small calculus obstructing the ureteropelvic junction (fig 1, A) 
Excretory urographt, how ever, showed the nght kidnei still in good condition 
(fig 1, B) 

A thorough review of the literature at the time of reporting this case failed to 
reieal anj similar reported cases Howeier, m 1932, the same authors" reported 
a second case of unnan' asutes, m this instance resulting from a spontaneous 
sloughing and fistula formation in the lower left ureter, occurring IS months after 
irradiation for carcinoma of the cenax in a patient m whom a large l esieoi aginal 
fistula developed 6 months after the irradiation An attempt was made to correct 
the condition bv ureterosigmoidostomy, but both ureters were enormoush 
dilated, and the patient was alreadi profoundly uremic from ad\ anced pi elone- 
phntis The patient succumbed to the uremia a few dais after operation, and 
autopsy failed to rei eal am re mainin g carcinoma 

The encountering of these two cases early in our professional career stimulated 
a profound interest m urologic complications resulting from gynecological 
therapy, both surgical and radiological This interest has led to several contribu¬ 
tions dealing with such complications resulting from both types of therapy J -- 


Read at annual meeting of Mid-Atlantic Section of American Urological Association* 
\ irgmin Beach, Ya March 21-24 1957 
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The patient had had the tonsils and adenoids remoa ed during childhood, an 
nppendectoma while m high school, and m 1051 a ca st had been resected from the 
left oaan 

The present illness ma\ be said to hn\e begun in 1954 In Mai of that a ear 
she began to experience menorrhagia and metrorrhagia which persisted m spite of 
consenatne treatment until October, when a total abdominal ha sterectoma, 
bilateral salpingectonn, and left oophorectoma were performed Following this 
operation there was persistent anginal bleeding for seieral weeks After dis- 
coiering that the prothrombin time was onla 2S per cent of normal, ntarnin Iv 
avas prescribed, and the bleeding finalla ceased During this time Trichomonas 
a agoutis dea eloped with persistent irritating discharge 

Trom tins time until Februara 1950, the patient remained unwell She neaei 
regamed normal strength, and suffered from lepeated attacks of abdominal pain 
aaath chills, fea er, and paaina She stated that these episodes usualla follow ed the 
partaking of fish, cocktails, or chocolate These attacks were treated aaath sul¬ 
fonamides and antibiotics 

On Februara 11, 1950 she was again subjected to surgera , at aaluch time main 
intestinal adhesions causing partial obstruction were found and released, and 
the nght oa an, w hich aa as said to contain both an abscess and endometriosis 
avas remoa ed 

Immediatela following operation abdominal saaelluig dea eloped aaith signs of 
ascites Probabla because of the hist on of nephritis, the patient aa as placed upon 
a salt free diet and giaen diaruox but this treatment aaas meffectia e, and on 
March 1 paracentesis was done, sufficient fluid being remoa ed to cause a weight 
reduction of 14 pounds Meanwhile, on Februan 29 excreton urographa had 
shown rapid excretion of the da e ba both kidnea-s and a nght kidnea avhich ap¬ 
peared essentialla normal The left kidnea show ed slight blunting of the cala ces 
(fig 2, 4), and films taken 1, 2, and 3 hours after injection of the da e rea ealed a 
large accumulation of the radiopaque medium located in the left side of the pelaas 
and outside of the bladder (fig 2, B) 

A second excreton urographic examination on Apnl 24 rea ealed considerable 
increase in ha droureteronephrosis on the left side and a decrease in the mpidita of 
secretion and concentration of the dae Delaa ed films, 2 and 3 hours after in¬ 
jection, showed that the ca stic accumulation of the da e in the left side of the 
pelaas had increased in size but decreased m densita of concentration (fig 3, C) 
Examination on Mai 2S showed a greatla distended abdomen with unmis¬ 
takable signs of ascites The patient had intense Trichomonas a aguntis, which 
subsided completeli after one insufflation of aldarsone powder The ingina aaas 
shortened, and the anginal aault was pushed downward ba a large cistic mass 
fillmg the left side of the pelns A cathetenzed specimen of unne avas negatn e 
microscopical!! and sterile on culture A diagnosis of left ureteropentoneal 
fistula with unnara ascites seemed endent Excreton urographa was again done 
on Maa 31, and this rea ealed no aasuahzation of the left unnnn tract until 5 
hours after injection of the dae, when aen' faint aasuahzation demonstrated still 
further increase in the ha droureteronephrosis 
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ember 2, 1052 shows, atrophied 


Tk 1 Origin il ease 1 left retrngnulc p\clogrmi \o\ember 2, 1052 shoub ntropnic 
left kidnc> li, e\( ret on urogram No\ ember 3, 1952 shows normal right urinnn tract ana 
no excretion of d\c on left side Small calculus can bo seen in region of left uretcrope 


junction 


Houetei, until May 28, 1950, we had not seen another case of urinary ascites, 
and a icmcw of the liteiatuie since 1930 lias failed to icteal lepoits of any 
similai eases, although cases of mtiapeiitoneal accumulation ot unne after 
tiansection of a uietei, 01 avulsion of a uieterointestmal anastomosis hate oc¬ 
casional^ been icpoited 


CASL HEI’OIiT 


On May 28, 1956 we saw m consultation for Di A Muriaj 7 kishei, Mrs B N, 
Johns Hopkins Hospital No 739073, aged 35 She complained of abdominal pain 
and swelling since a gynecological opeiation peiformed in hei home city, Denver, 
Coloiado, on I'ebiuaiy 11, 1956 Her geneial health had been good pnor to the 
course of events which culminated in hei present condition She had had scarlet 
fevei rathei seveiely as a child, and acute nephritis in 1944 at which time she 
suffeied fiom fever and geneiahzed swelling 

The menstiual lustoiy had been essentially normal until 1954 when the series 
of events which led to the piesent condition had begun She had been married foi 
12 years, and had undergone two normal pregnancies and deliveries resulting in 
healthy childien, nine and seven years of age__ 


tion therapj for carcinoma of the cervix upon the urinary tract Am J Obst <U Gynec , 

68 908, 1949 Fverott H S and Dickson, R Irradiation therapy f or carcinoma of 

6 Brack, C B ® m-mnn tract Obst and Gynec 7 196 1956 

the cervix, its effect upon tne r Unnary trnct injuries resulting from pelvic sur 
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72 712, 1956 


y nec 



URETEROPEUITONEAL FISTULA WITH URIM.RY ASCITES 


589 



Fig 3 4, one-hour exposure on June IS, shows left ureter still moderate!} 

dilated throughout B, sixteen minute excretor} urogram on August 22, 1956, made b} 
Dr Samuel W Downing, of Denver, Colo , shows essentialh normal left urinary tract 

opening These were passed through the thickness of the bladder wall from 
within out antenor and posterior to the ureter and securely tied The musculature 
and serosa of the bladder were brought together over the lower end of the ureter 
by three interrupted sutures of 000 chromic catgut, and the fundus of the bladder 
sutured to the upper broad ligament, to pre\ ent tension on the anastomosis After 
releasing a fen more adhesions between the sigmoid on the one hand, and the 
omentum and small bowel on the other, a cigarette drain w as placed down to the 
anastomosis and brought out through the low er end of the incision After closing 
the abdomen a Foleys catheter w as inserted into the bladder, and the polyethylene 
tube was securely strapped to this catheter 
The patient withstood the operation well, and the convalescence for the first 5 
days was remarkably uneientful Two-hour intraienous phenosulfonphthalein 
test on the third postoperatn e day yielded 70 per cent through the Foley catheter 
and 20 per cent through the tube from the left kidney 

On June 6 the patient suffered chills, fever, and pain m the left renal area The 
urine from both tube and catheter contained pus, and on culture yielded mixed 
organisms Paracolon, coh-aerogenes group Beta enterococci, and Streptococcus 
faecahs This mixture of organisms showed a \anety of sensitivities, but fura- 
dantrn and neomycin seemed to be the drugs most strongly indicated Accord- 
rnglj, furadantin w as administered by mouth, and the polj ethylene tube was 
irrigated se\ eral tunes daily with neonij cm Under this treatment, the febrile 
episode subsided bj June 10, after which com alescence continued fa\ orably 
The catheter and tube were remoied on June 14, two weeks after operation, 
and on June 18, excretory urography showed fairly good visualization of the left 
kidnei in 10 minutes, and complete visualization and considerable reduction of 
the hy dronephrosis in 20 minutes The ureter, however, was not filled until an 
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Fig 2 A, twenty minute excretory urogram rebruan 20, 195G, 18 clays after operation 
during which left ureter nai injured Left kidne\ is functioning well, but peh is and calyces 
are slightly dilated Extreme lower end of left ureter is not visualized and just above this 
the ureter appears dilated and distorted Small accumulation of opaque medium may be 
seen in left side of pelvis outside ureter and bladder B, two-hour intravenous urogram also 
on February 29 shows great increase in accumulation of dye in left side of pelvis, and delay 
in emptying of left urinary tract C, two-hour film on April 24 shows great increase in sue 
and decrease in density of accumulation of opaque medium m left side of pelvis as com 
pared with A 


Considerable thought was given as to vhethei to perform a left nephrectomy, 


oi to attempt to coirect the damage to the left ureter The conservative pro¬ 
cedure was chosen and carried out on June 1 After opening the abdomen a large 
quantity of unne w as evacuated from the general peritoneal canty The sigmoid 
colon was bound to the inferior peine w all by- a sheet of edematous adhesions 
approximately 5 mm or more thick Behind the sigmoid colon and these adhe¬ 
sions was the large cystic accumulation of fluid which had been demonstrated in 
the earher \-rays Most of the loops of small bowel were agglutinated by ad¬ 
hesions The thick adhesions binding the colon to the peine w all w ere dissected 
free and the cystic fluid evacuated Inspection of the left pelns then revealed a 


plaque of grumous yellow- urinary sediment over the mid broad ligament portion 
of the left uieter Removal of this revealed an opemng into the ureter into which a 
probe could be easily inserted and passed upw-ard, but it could not be passed 
dow-nward The ureter, therefore, was dissected free for about 5 cm above the 
perfoiation and dinded at the pomt of perforation Shoit lateral slits weie made 
m each side to form a fish mouth opemng, aftei which a polyethylene tube with an 
outside diameter about equal to that of a 1 OF ureteral catheter was mserted 
upward to the renal pelns An incision approximately 3 cm long was then made 
through the muscular coats of the bladder at the most accessible location for 
inserting the ureter, and the bladder mucosa was perforated only at the lower 
d of the incision The fiee end of the polyethylene tube was mserted into the 
Wen of a male catheter introduced into the bladder during preoperative 
ration The tube and catheter were sutured together and drawn out through 
thm The free end of the ureter was drawn into the bladder by transfixion 
c catgut whichhad been placed in each h P of the hsh mouth 
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of unnai - } tract infections due to Eschenehia coll bj means of both of these drugs 
These results would seem to indicate that organisms mn\ migrate b\ some means 
from the bowel into the uiinan tract, and that the use of such drugs halts the 
infection at its source The condition of the bowel found at operation m the case 
here reported would certamh seem to ba\e been such as to far or such bacterial 
migration 

SCWMAR1 \ND CONCLUSIONS 

A third case of unnarj ascites due to ureteropentoneal fistula is added to the 
two cases reported jears ago The first and third of these cases illustrate strik¬ 
ingly the wisdom of reconst ructn e piocedures designed to sar e the kidnej when- 
e\ er possible, e\ en though at the time the function of the kidner mar appear to 
be greatly impaired 

11 E Chase St , Baltimore 2, Md 
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bom aftei injection of the che, nid (lien showed moderate dilatation throughout 
(fig 3, A) At cystoscoj i on the same dn\, the aitihcial left ureteral orifice was 
easily located and appealed health} 

On June 19 the patient exponented a second but milder febrile episode with 
chills This followed an enema, and the patient seemed com meed that most ol 
hei febnle episodes had followed enemas Joi this reason furadnntm and neonp- 
cm were pi escribed, oralh , and she became afebrile I 13 June 22 Urine obtained 
on Tune 2(i was negatne microscopically, but on culture yielded Alcaligene 3 
faecahs which was resistant to all chugs for winch its sensitmty was tested l\o 
further complications de\ eloped, and the patient w as discharged and returned to 
her home on fulj 1 

At home she has been followed by Dr Samuel W Downing who had excreton 
uiographj repeated on August 22 Tins examination showed a normal left 
uimnry tract, both anatomical^ and functionally (fig 3, B) In September the 
patient experienced a brief episode of cj’stitis which lesponded to triple sulfono- 
nndes, and aside fiom that has remained well 


discussion 


It seems almost mciedible that three cases of unwary ascites from uietero- 
pentoneal fistula should have come under our observation, and that no similar 
cases should be found in the literature This leads us to suspect that similar cases 
eithei bar e not been coirectly diagnosed, oi else not reported We do not beheie 
that we should be entitled to a monopoly of this condition IIowe\ ei, the condi¬ 
tion probably does occur with gieat rant 3 ’ The operation during which most 
uieteral injunes occur is I 13 sterectomy, and since 111 recent 3 ’ears most hysterec- 
tonnes have been of the total x ariet 3 ’, if a uietei is injured, a ureteroi agmal 
rather than a ureteropentoneal fistula will form 

The results 111 the original case leported m 1930, and in the one leported here 
indicate the wisdom of attempting to consen e the kid 1103 ’m cases of ureteral 
injury, even though its function seems greatly impaned The length of tame 
during which a kidne 3 r can withstand partial or complete obstruction and still 
legam essential^ normal function is not definite!}’ known In the case reported 111 
1930, eighty-eight days had elapsed between the operation m which the ureter 
was mjuied and that m which it wns repaired In the present case, the mtenal 
was 110 days In a lecent report of urinary tiact injuries in general , 7 one case was 
recorded in which a kidney recovered essentially normal function aftei 18 days 
of complete obstruction by a ligatuie 

The appaient effective control of renal infection by neomycin administered 
orally offers an intei estmg speculation This drug is said not to be absorbed into 
the S 3 r stem from the digestn e tract, or if so, to only a x ery slight degiee How e\ er, 
the same is true of sulfastmdine (succm 3 r lsulfathiazole) and sulfathahdme (phthal- 
vlsulfathiazole) Some 3 ’ears ago 910 we published results of successful treatment 


• Fvprett H S Scott, R B and Steptoe, P P The treatment of unnarj infections 
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m irked residml urine Microscopicill\ the urine w is almost alwacs lepoited 
negitne, but did contun some ilbumm, mid the uniie culture* were almost 
ah\a\s positne All lnd been idnutted to the lio*pitil on seaernl occasions 01 
were consideied pediatnc diagnostic problem* ind urologic consultation had 
been sought as uiendresoit w hen e\erv thing el*e had failed We hue attempted 
to summarize our experiences with this second group of cise* to determine if 
there are nn routine objectne meins of recognition 

S1MPTOMS 

The subjectne svmptonis uere of httle or no nine The mothei sometimes 
noted evidence of strlining to urniate, the bab\ would cr\ or become red in the 
face, or would wet more dupere than normal These howeter, were not eon- 
stanth noted The predominant svmptonis were confined to the gastrointestinal 
tract These children were all considered feeding problems had nausea and 
diarrhea and failed to deielop ind gam weight 

CLINIC XL cor USE 

The clinical course w is rem irk lbh similar m almost e\ ere case After deh\ ere 
the child uould be re idnutted m i state of malnounshment, deln dration, and 
acidosis The patients, almost lnevitablx, would be considered feeding problems 
but despite all measures and complete imestigition of the gastrointestinal tract 
would continue to do poorh and fail to gain weight 

LABOR VTORl FIN DEN CS 

The blood urec nitrogen or nonprotem nitrogen w is derated, e\en though 
there was no residual urine The CO; combimug power was decreased, indicating 
definite acidosis It was our impression that the lowered CO. md delation of 
serum mtrogeu suggested bladder neck obstruction of low degree with resultant 
pressure on the hidners leidmg to renal acidosis The unne, as alreadr men¬ 
tioned, was negatne on microscopic examination, coutlined snnll amounts of 
albumin, and showed infection on culture The mtrarenous prelogrnms were 
unn ersallr poor in quahtr, but normal imtonucalh One must a\ oid the mistake 
that is so common in dealing with pediatric patients of assuming that the infant 
is a small adult and exhibits the same responses as adult-. C impbell has long ago 
pointed out the fallacr of such reasoning 8 

Howerer, in considering the elerated nonprotem mtrogeu or blood urea nitro¬ 
gen and the lowered CO. combining power as definite diagnostic indications of 
bladder neck obstruction, one should remember that the renal function of the 
newborn is 1 asth different from th it of the adult In fact, it is so \ isth different 
that if one is not fomiliar with the renal function of the newborn, the objectne 
elec ation of the serum nitrogen and decreased CO. combining powei can also be 
a diagnostic pitfall 

Since we hni e found this to be so important, we w ould like to digress a moment 
and consider bnefli the recent de\ elopments in the field of functional ph\ siologx 

1 Campbell M F Clinical Pediatnc Urologa Philadelphia W B Saundem Co Idol 
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In thildicn, the most lonunonlv lepoitcd svmptoms of bladdei neck obstruc 
tion uc those which me usudh a^oinicd with infer tion Urologists have be 
come liioeisinglv iw ue that in un uimuv infections m children, particularly 
chioiiu oi liiteinnttent nifetlions, ue due to bladdei neck obstruction 11 The 
lack of subjective svmptoms m infant) is piobibh lesponsible foi the scarcity 
of leports upon the clinical leeogmtion of bhddei neck obstiuctions in the 
xery young Bums ind assoc ntes hue alieady pointed out the over-emphasis 
which has been placed on congenital method xalvcs is the cause of bladder neck 
obsti uction in c lnldien and icpoi t th it the v ast majontj' of cases of bladdei neck 
obstiuctions which they encounteied weie due to bladdei neck contractures IW 
have also found this to be tiue, while congenital valves ue occasionally seen, 
c onti ictuies of the bladder neck me fm moie common 

We became inteiested m the emly leeogmtion of possible bhddei neck ob¬ 
sti uction m infants a numbei of yeais ago when a 14-week-old male infant, 
malnourished and undeiweight, was leadnntted to the hospital because of 
duuihea and vomiting No cause foi the difficult) had been found in the gastro¬ 
intestinal woikup The uime had been leported negative on micioseopic exam¬ 
ination, but a cultuie showed oigamsms The nonpiotein lntiogen was elevated 
and the CO: combining powei loweied Intiavenous pj^elogianas weie pool, but 
showed no anatomical defoinuty Obseivntion cystoscopy showed a minimal 
eontractuie of the bladdei neck, but the infant made a dramatic impiovement 
following a tiansuietlnnl lesection of the bladder neck 

We believ r e it is a well accepted fact that minimal degiees of bladdei neck con- 
tiactuie me difficult to diagnose in the newborn by obseivation cystoscopy 
alone and might v ery w ell lepiesent naeiely a subjectiv e opinion In attempting, 
theiefoie to evaluate the diagnostic measuies of value m such cases we found 
that the patients could be div ided into tw o w'ell defined gi oups One gi oup show ed 
similai findings to those m adults with bladdei neck obsti uction, namely, resid¬ 
ual unne, dilated bladders, ureteial leflux, and hyclionephiosis in x arynig degiees 
up to fiank bilateral megnlouieters Such cases, even in infants, piesent little oi 
no diagnostic difficulties In almost all cases the unne was infected, and loutine 
diagnostic" urological measuies commonly revealed the souiee of the difficulty 

and led to pi ompt collection of the obsti uction 

In the second gioup, howevei, theie were almost no x-iay changes and no 
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In all eases the i alues rose to abnormal levels with mci eased protein intake 
Their results are illustrated graphically m figure 1 Further experiments shou ed 
that this nse u as due to increased pi oduction of urea rather than i decrease in 
urea clearance A angle deration of blood uiea nitrogen, therefore, must not be 
used clinically to e\aluatc renal function in infants, pm ticularly unless the 
nitrogen intake is known The acid base regulation of the body by the kidneys 
has been investigated in young infants only to a limited extent 1116 If given oral 
ammonium chloride, young infants excrete less ammoiua and lose more sodium 
This would explain the dc\ elopment of acidosis in young infants fed protein 
milk formulas In table 1 a comparison of the renal function between adults and 
children is made 


It is common but erroneous practice to associate the mtiavenous uiogiam 
with renal function The clinical experiences with the nev ei high concentration 
intravenous media show an increased peicentage of satisfactory urograms 16 The 
mechanism of urokon excretion has been studied by Porpons, Elliott, Fischer, 
and Mueller 17 Since there is little difference in chemical structure and percentage 
of dye, the same findings should apply to nuohon and hypaquc, and should apply 
also to infants as v ell as adults These investigators found that the muhn clear¬ 
ance is unaffected by the intrai enous injection of urokon and that the clearance 
of urokon is similar to inulm at plasma concentrations of urokon usually reached 
by the intravenous injection of amounts commonly used m mtrai enous urogra- 
phj This is of great clinical importance since only those patients with shock, 


/ tl 0 c? 0n ’ ® ® ’ McNamara, H and Benjamin, H R Pediatncs 2 290, 194S 
< lloSman ) Yy S , Parmelee, A H and Grossman, A Am J Dis Child , 76 637 194S 
,, ^ arro,r , D C , da Silva, M M and Stevenson, S S J Pedmt , 27 43 1945 ’ 
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of the kidnej of infants md ilnldien The nnpoitnnt separate functions of the 
adult hidncx tint can he measuicd aic the efTective renal plasma flow, rate of 
glonicuilai filtntion of w itei, and rates of ahsoiption and excretion by the 
tubules of canous endogenous and exogenous substances 6 The problems of 
doing such studies m (he a\ei igc hospital on infints or children make them 
unsuif iblc foi gcnei ll clinical applnation ' It is eery important, however, for 
those of us who see pechatnc piticnts to be aware of the differences that hate 
been shown to exist m the lend function, partioulnijy m j r oung infants The 
liteiatme, quilc undeistandably, is colunnnous, and we hate tned to include 
only the most ipplicable clinical woik Mai pies and Lippard in 1932 s suggested 
that the high chlonde scium leiels of newborn infants were due to thedecieased 
ability to excrete chlonde Barnett 9 , using liiulin cleaiance studies, showed that 
the values in infants ringed fiom 25 to 50 pei cent of adult figures when cor¬ 
rected foi suifacc aiea, indicating that kidnej function is not fully developed m 
early life The late of matuiation of renal function measuicd by glomerular 
filtration has been leported by West, who saj's that some infants may reach 
adult xalues collected for surface aiea as early as 10 to 20 weeks 10 Rubins 
figuies, howevei, show that m infants undoi 6 months of ago, none of the values 
were within adult innge 11 

Although we seldom think of it is such, the most commonly used clinical renal 
function test is the mensuiement of the blood uiea nitrogen oi of the nonpiotem 
mtiogen which we mtcrpiet as providing estimates of the uiea clearance and 
hence painlleling changes in the glomerulni filtiation late In so doing we assume 
that the lflte of excietion of urea by the kidney is constant and that the urea 
clearance maintains a constant relationship to the inuhn cleaiance In the case 
of nonpiotem mtiogen, we also assume that blood uiea nitrogen repiesents a 
constant propoition of nonprotein mtiogen The rate of uiea excietion by the 
kidney, and theiefoie blood uiea mtiogen, is maikedly influenced by the protein 
content of the diet The latio of urea cleaiance to inuhn clearance and the ratio 
of blood uiea mtiogen to nonprotem nitrogen are not constant Thus blood urea 
nitrogen is a better test than nonpiotem mtiogen Eithei, howevei, gives only a 
lough appioximation of the glomeiulai filtiation late The factors chiefly influ¬ 
encing blood uiea mtiogen are 1) piotem intake and retention, and 2) variations 
m late of unne flow wluch alter the uiea clearance m the absence of significant 
changes in glomeiulai filtiation late 

Goldstein, Barnett and McNamaia 12 have measuied blood uiea mtiogen after 
successive tbiee-day penods dining which each of a group of prematuie infants 
was given formulas piovidmg protein intakes ranging from one to nine giams 
pei kilogiam pei 24 horn's, while the caloric and fluid intakes were held constant 
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Men Women 

Children 

Infants 

Cilomerular till rat ion rate (GI It) Ci\ 
(lniilm (IciroKc) m i /min per 
1 71 - ( | M 

127 IIS 

123 

i 

1 30-50% of 
adult \nlue-. 

St and ml <le\ lalioiu 

15-20 



I fTccluc rein! pliwma (low (ERIT) 
Crcn or Cd (chodrast or P MI clear 
anee) m 1 /nun per 1 73 sq AI 

055 000 

l 

0.34 

1 

20-40% of 
adult cables 

Standard doAiations 

100-150 

— 

It has not been pro\cn tliat PAH and diodrast are remo\ed from the plasma in one pas 
sage through the hidnc\ as it lias in tlie adult but it is assumed to be so 

Filtration fraction (Cix CcAn 

0 2 

1 


0 3-0 4 

Standard deviations 

0 2-0 3 

Maximum rate of tubular excietion ! 
and reabsorption (Tv) mgs /nun 
per 1 73 sq M 1 

77 

i 


15-40% of 
adult \alucs 

Standard de\nation« 

10-15 

i 
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a iscular occlusion, achanced renal disease, orureteial obsti uc tion will show am 
deAiation in the time 01 amount of d>e e\cieted It fuithei indicates that a satis¬ 
factory mti aA r enous uiogiam is not ah\ ays mdicatne of a normally functioning 
ladnej r In the infant, it is oAen moie difficult to make any estimate of renal 
function based upon mtiaA enous uiograms, because of the nmi3 technical factors 
numbed If one piedicates moderate uieteral obstniction due to the bladder 
neck obstiuction, howeAei, it would be expected that these infants Mould show 
pool mtiaA enous urograms, and this has been found to be true in our cases 

We feel, then, that m the gioup of infants presented as repiesentative of the 
pioblem, it is obenous that tlieie is eery little lenal lesene piesent If definite 
miliary obstruction at the bladder neck is piesent, causing nitrogen retention 
and acidosis, the most conseia atu e measure Aiould be coriectue surgery of the 
bladdei neck On the othei hand, smgery should definitely not be ndensed unless 
absolutely necessarj 

It is a compaiatuelj r simple pioceduie to rule out those cases of eleA ated non- 
pi otem nitrogen 01 blood urea nitrogen AVith a lowered CO, combining power due 
to hn r h protein feedings 01 protein milk formulas As a further clinical test, 
howetei, letention urethral cathetei diainage was instituted, keeping the diet, 
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k present If one is still suspicious of the diagnosis the retention t itheter can be 
remot ed to detemune the effect on the blood urea mtrogen Tivo c ises in which 
this wis done are illustrated in figures 2 tnd 3 It cm be seen thit when the 
urethrtl catheter was remot ed alter the nonprotem nitrogen h id reached normal 
let els it munedritelv became elet ited tailing to normal let els agun after the 
catheter teas repl iced 

The bladder neck obstruction mat be corrected either bt transurethral resec¬ 
tion of the bladder neck or retropubic ally The method that one selects prob- 
ablt based upon lus abihtv tnth that particular route of surgert however it is 
our opinion that m this age group of patients trmsurethral resection is terv 
deftmtelc the procedure ot choice The functional results are as good the pro¬ 
cedure is better tolerated bt the patient and the operative risk is defimtelv less 
than with a retropubic approach 

It has been stated bt proponents of the retropubic route that subsequent 
contractures of the bladder neck are more common alter transurethral resection 
With this tee cannot agree since it the transurethral resection is adequatelv 
accomplished and all fibrotie tissue around the bladder neck remot ed down to 
the normal muscle fibers there is no tendenev to late contraction of the bladder 
neck Needless to sav urethril stricture toll owing transurethral resection is due 
to errors in technique namelv trauma to the urethra in pa-sing the infant 
resectoscope The infants urethn should be icciiratelv and carefullv dilited 
before the resectoscope is passed and either the 14 or l(iF infant 'hemkMc Carthv 
instrument used In support of our contention we h are selected tour representa¬ 
tive cases in which this was done three hat e lieen followed lor at least four rears 
and none has shown ant evidence ot late contracture All hate remained well 
and all hate deteloped into perfectlt normal children The cases are lllnstraied 
in figures 2 to 5 


SOtMAFt 

In t oung infants renal function is poorlt det eloped as compared with the 
adult and less renal reserve is present 

Elinor degrees of bladder neck obstruction in the voting ml ini can lead to 
unexplained uremia and acidosis 

In the toimg infant the svniptonas hate been largelt gastromtestmal and 
mam have been considered as feeding problems m the past 

It is possible to diagnose accuntelt the bladder neck contracture bt objectit e 
findings and not to depend upon subjeent e findings although these of course 
are important 

Care must be taken to rule out elet anon of the blood urea mtrogen and 
lowering of the CO; combining power due to high protein or protein milk diets 

Adequate transurethral resection of the bladder neck has been curante and 
the late postoperatit e results hat e been good 

3720 Wa*hmqlon Air St Lota* 5 Mo 
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Our senes consists of slx patients, all giade 3, avoiding to Hand, whowere 
studied and operated upon between December 1955 and February 1957 A1 
were women The lange in age was fiom 35 to 69 with an aveiage age of 54 Their 
symptoms had been present between five and twelve years, with an average of 
9 2 years All had severe pam All had had the large variety of treatment pre- 
scnbed, but only one had had a partial cystectomy Tv o had gross hematuria In 
every instance, the ulceis had been observed cystoscopically on several occasions 
Indications foi this procedure consist of cases with giade 3 lesions, in which all 
known methods of tieatment have failed, save cystectomy, m which nerve blocks 
produce a definite mciease m bladdei capacity 

METHOD 

Preoperative observations Pnoi to opeiation, selective blocks of the sacral 
nerves weie made under ladiographic control Bladder capacity w r as determined 
before and after block, and the intravesical pressure at maximum distention was 
also established The lesults are recoided in table 1 Operation was not advised 
in those cases where there was httle increase in capacity following block, in 
accoidance with Meirov sky’s work 

Operative exposure A midline incision w as made over the saci um The muscula- 
tuie was stripped back beyond the sacral ciests bilateially The sacral foramina 
were identified by reference to the spinous process of the fifth lumbar vertebia 


Table 1 Observations at the time of blocl 


Patient 

Nerves Blocked 

Bladder Capacity 

Cubic Centimeter 

Bladder Pressure 
mm H20 



Before 

Alter 

Before 

After 

1 B H 

S3 

45 

1 

170 

Not mens 
ured 


2 H I 

& 3 

30 

200 

600 

430 

3 M P 

S 3 

176 

200 

320 

240 

4 C A 

S 3 

200 

380 

170 

100 

5 R S 

S 3 

26 

60 

240 

2 20 

G A H 

S 3 

85 

176 

220 

250 


Tyble 2 Obsci nations at operation 


Patient 

Nerves 

Stimulated 

Bib.tera.ll> 

Chance in Bladder 
Pressure 
mm H20 

Rectal Sphincter 
Spasm 

Levator Am 
Contraction 

Nerves 

Divided 

Bilaterallj 

2 H I 

S 2 

320-150 

Marked 




S-3 

320-380 

Slight 


S 3 

4 C A 

S 2 

None 

Marked 

None 



S-3 

200-600 

None 

Modeiutc 

& 3 

5 R S 

S 2 

None 

None 

Moderate 



S-3 

240-600+ 

Marked 

None 

S 3 

0 V H 

S 2 

380-440 

Slight 

Slight 



S-3 

380-000 

Slight 

Marked 

S 3 


No stimulation case*; 1—3 
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SELECTIVE S YCRAL NEURECTOMY IN 
INTERSTITI YL CYSTITIS 

VILLI UI \ MILXER and WILI IAM B G4RLICK 

Evci since Hunuci fust inlioduccd md named n distressing condition of the 
bhddei, which lie called niteistitial ostitis oi elusive ulcei, the urological world 
has been plagued with this condition The \ery natuie of the disease, with its 
gieat \ inability, and at times tenacity, has in ide it a eery difficult and confusing 
entity to diagnose and to tieat All one has to do is to ie\iew the literature and 
find the multiplicity of tieufment to leah/e th it this is not a simple problem 
It is not the desiie of the authors to reiterate oi icmcw the voluminous litem 
ture, but meielj to call attention to a palhatnc pioteduie designed for the 
mtnctable cases wlieie all tjpes of tieatment ha\e failed It is with these cases, 
which fit into the giade 3 classification of Hand, and followed by Engel, Meads 
and O’Conoi, that we ire concerned As Hind states, “Giade 3 represents the 
most advanced stage of the disease In the gieatest numbei of cases the lesions 
weie lecorded as being “diffuse ” Hie mucosal suiface was pale and often showed 
lineal scais of old lesions While tlieie was bleeding on distention, the dominant 
finding w as a zigzag fissuimg which suggested a spin ilong the lines of the under¬ 
lying insculai netwoik and muscle bundles Bladdei capacity was greatly dinini 
ished, being 150 cc oi less ” 411 of oui cases qualify foi giade 3 Each one has 
been treated watli many types of theinpy including cloipactin as desenbed and 
advocated b} r O’Conoi Occasional relief was obtained but in most instances was 
temporal y Theiefoie, a new appioach to the pioblem was sought 

A M Menow sky by pcisonal communication to oui late piofessor of neuro- 
suigery, Di Eldridge Campbell, informed him of two cases of Hunner’s ulcer 
tieated by diffeientml sacral neuiotomy Di M K Mouldei of the Department 
of Urology suggested this and combined with Di Men ow sky of the Department 
of Neurosurgery, Y^andeibilt University School of Medicine, to pioneei in this 
pioceduie on selected cases This pielimmnry work was published in the Journo 
or Urologi in 195G Gieat emphasis was laid on the selection of the patient, 
foi it was felt that if the patient could not be leheied of the two most distiessing 
featuies, namely, intractable pain and frequency, then the pioceduie would not 
be woithwhile Meirowsky discoveied earliei, in Ins extensile woik with para¬ 
plegics, that difteiential sacial neurotomy mcieased bladdei capacity due to a 
reduction in the parasympathetic outflow^ to the detrusoi and of the sacral so¬ 
matic outflow Fiom this work came the idea to tiy this pioceduie in Hunner’s 

U.lc 61 

The Depaitment of Neuiosuigeiy, headed by Dr Eldndge Campbell until his 
untimely death, then by Di Robert Whitfield, became absoibed in this problem 
Oui department was moie than interested m libeiatmg a few nnseinble souls 
whose whole existence centeied mound the bathioom We supplied the ammuni¬ 
tion and the iieuiosuigeons fired the gun 

Read at annual meeting of Amenenn Urological Asaoc.at.on PUtaburgh Pa May 6-9, 
1957 
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Table 5 Followup reports 




Patient 

Time 

Post-op 

| Bladder C* 

‘ paaty Cable 
| Centimeters J 

t 

Frequency 

Healing of 
Ulcer 

| Symptoms 

I 

B 

H 

1 17 raos 

450 

4 hr 

Ye« 

| Xone 

3 

H 

I 

14 mo= 

375 

3 hr 

' 4 es 

i Xone 

2 

C 

4 

12 mo= 

300 

31} hr 

Yc c 

Xone 

4 

W 

P 

11 mo= 

150 

2 hr 

Xo 

, Pam and 
bleeding 

5 

R 

S 

13 mos 

160 

3 hr 


Xone 

6 

4 

H 

6 mos 

j 430 

4 hr 

1 e c 

1 Xone 


hypalgesia and penneal numbness were present The hyp algesia wa= not too 
=ev ere and disappeared after a few w eeks Xot one patient complamed of hypal- 
gesia, which was of minor importance when compared to the previous vesical 
difficulties Xone of the patients had residual unne or any difficulty in v oidmg 
Table 5 represents a followup of these cases at the present time The first, 
ca=e 1, 17 months since operation, is the oldest patient in this group and ha« 
obtained the best result Her bladder shows no cracking, holds 450 cc with no 
residual, and she is comfortable She drov e to our office for followup examination 
and rode 3}4 hours m the car with no difficult} Her first trip, preoperativ el}, 
was a nightmare of stopping ev en 15 minutes with marked pain As } ou can see, 
the other results are gratifying In onh one patient has cracking and ulceration 
persisted and even though her frequenc} is relieved, she still has some pain and 
bleeding She is the only patient who underwent partial cvstectomv pnor to 
surgery Repeated biopsies fail to rev eal malignancy 

Thi« is a small =ene= with a short followup, but the results warrant a contin¬ 
uance of this procedure in selected cases As more and more are done, our knowl¬ 
edge will increase and the ev aluation of this treatment can then be estimated 
It ma} be necessan m some cases to section fc-2, as has been performed in certain 
ca=es of neurogenic bladder 

e are indebted to Drs kloulder and kleirowsk} for initiating this procedure, 
and to Drs Campbell and Whitfield for so abh carrying on this work 

SUMMARY 

Obsen ations upon =ix patients suffering from se\ e re interstitial cvstihs, m 
whom other methods of treatment failed, are recorded 

In all cases, the third s aC ral nene contributed to bladder detrusor actmt} 

In two cases, the second sacral nene contributed to bladder detrusor actmtv 
and in two cases no response 

In fixe cases, bilateral section of the third s ac ral nenes produced subjective 
relief of symptoms and objective evidence of miprovement with healing of the 
bladders One case, with previous partial mstectoim, has subjective relief of 
=ymptoms, but the bladder has not completelv healed 
/ 5 ]] illrlt S t , 4 Ibatvj V Y 
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Tlie second and third sntial foramina weie unroofed, the nenes (antenor pn 
maiy rami) freed, and in the four later cases, the second and third sacral nenes 
stimulated in turn, while cystometrographic observations were made A member 
of the gioup estimated by digital examination the contractions of the anal 
sphinctei and of the le\ atores am This stimulation of the nerves at the time of 
opeiation was an innoxation concened by Dr Campbell after the first two cases 
had been done, foi he felt that this would aid in selecting the proper nerves to be 
sectioned The thud sacral nenes were sectioned and a small piece remo\ed to 
pievent lcgeneration, in all six cases Hence the teim, neurectomy rather than 
neuiotomy 

Obscirations at opeiation Table 2 lecords the results of stimulation of S» and 
St in the last foui cases In two instances S-2 gave marked bladder response, but 
in the other tw o only S-3 had 0113 effect on the bladdei S-2 seemed to hai e more 
effect on the rectal sphincter and lei atm am contraction, but no conclusions can 
be diawn fiom this small experimental group 


RESULTS 

Table 3 lecoids the postoperative results, as far as the bladder is concerned, 
in the first few weeks following surgeiy Frequency and pain were reheied m all 
patients except one and she was miproi ed as far ns frequenc}' w as concerned, but 
still had some pain and an unhealed ulcei ntion 411 the other bladders showed 
good capacit 3 ’ r and no evidence of ulcei ntion 

Table 4 show s the postoperative neurological deficits In spite of some diminu 
tion in lectal sphincter tone, no lectal incontinence developed 4s } r ou can see, 


Table 3 Postoperalne results ( bladder ) 


Patient 

Nerves 

Di\ ided 

Bladder Capacit} 

Cubic Centimeters 

Frequency 

Healing of 
Ulcer 

Pre-op 

Post-op 

Pre-op 

Post-op 

1 B H 

S 3 

45 

180 

10 min 

4 Hr 

Yes 

2 H I 

S 3 

30 

300 

20 min 1 

3 Hr 

Yes 

3 M P 

S 3 

175 

200 

15 min 

3 Hr 

No 

4 C A 

S-3 

290 

300 

1 hr 

6 Hr 

Yes 

5 R S 

S 3 

25 

75 

10 min 

Hr 

Yes 

0 A H 

S 3 

1 

S5 

195 

30 min i 

4 Hr 

Yes 


Table 4 Postoperative deficits 


Patient 


1 B H 

2 H I 

3 M P 

4 C A 

5 R S 

6 A H 


Rectal Sphincter 
Tone —% of Normal ( 

Rectal Incontinence 

Neurologic Deficit 

75 % 

None 

None 

75 % 

None 

H^palgesin lateral, left thigh 

76% 

None | 

| 

pnlgesm S3 absent gluteal 
reflexes 

50% 

None 1 

Perineal numbness subjective 

75% 

75% 

None 

Absent ankle jerks 

None 1 

None 
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ILEOCYSTOSTOMY FOR XEUROGEXIC BLYDDER 
JLSTIX J CORDOXMER 

From the Duision of L rology, Department of Surgery Washington Lnircrsily School of 

Medicine St Louis Mo 

With unproc ements m surgical management and chemotherapc the problem 
of management of the unnan bladder in case' with t anous tvpes of paraplegia 
has assumed increasing importance This is partieularh true in mam cases of 
memngomc elocele and spma bifida in which fecal and unnart mcontinence plat 
a\en important role in the social acceptability of the child Fecal incontinence 
can be managed reasonable satisfactonh be careful boee el control Howeter, in 
mane instances, unnan mcontinence presents an insurmountable problem and 
the usual methods of bladder framing and transurethral resection fail in a con¬ 
siderable number of cases Xot onle are these unfortunates totalle unacceptable 
from a standpoint of unnan odors and shin maceration, but the presence of re¬ 
current unnan tract infections and t esieoureteral reflux adds matenalh to the 
problem of their management 

In 1955, Smith and Hmman 1 suggested an mtussuscepted lleocc stostomc for 
the management of total unnarj mcontmence This method iias used onR in 
animals and was devised to produce contmence It has alw a\ s been oui impression 
that am attempt at continence with the subsequent stagnation of unne and the 
necessity of repeated cathetenzation is fundamentallc unsound Therefore, we 
hat e devised a similar operation except that the ileal segment is anastomosed to 
the bladder m a peristaltic fashion aud the urine collected in a Rutzen bag This 
operation was undertaken at the suggestion of Dr Carl A Mot er and has prot ed 
quite satisfactory m three cases which hate been followed for period' of 11, 12, 
and 15 months respectic eh, and it i= our impression that the procedure ha' 
definite merit 

OPERATIVE TECHNIQUE 

The abdomen is opened through a rmdliue suprapubic incision extending from 
a point lmmediateh aboce the svmphtsis pubi' upward and lateral to the left 
of the umbilicus An isolated ileal segment is established in the customers 
fashion using a segment of ileum taken approxmiateh 6 cm proximal to the 
ileocecal \al\e The length of the segment i' dependent upon the size of the 
individual Routine appendectomv is performed Real contmuitc is re-established 
bv an end-to-end anastomosis using two lac era of silk sutures Although the in¬ 
cision into the mesenterc must be sufficientlc deep to permit free mobilitc of the 
segment, considerable caution must be emploced to acoid anc interference with 
blood supple to the isolated segment (fig 1, A) 

After the segment has been isolated, the peritoneal contents are packed off 
with gauze and the bladder opened The next step is closure of the ce'ical neck 

105 ? ead at annual meeting of Fmenean Urological Vssoeiatjon Pitt-burgh Pa Alac G-9 
'61 Jiff? 1 *I’g-? 1 and Hmman F Jr The lntu—uscepted ileal er-to-toim J Frol 73 
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ILEOCYSTOSTOMY FOR NEUROGENIC BLADDER 
JUSTIN’ J CORDON NIER 

From the Dnmon of l rology, Department of Surgery Washington bnucrsiii/ School of 

Medicine, St Louts, Mo 

With improy ements in suigical management and chemotherapy the problem 
of management of the urinary bladder in cases with 1 anous tyqies of paraplegia 
has assumed mcreasmg importance This is particulaily true in many cases of 
meningomyelocele and spina bifida in w Inch fecal and urinary incontinence play 
a i ery important role in the social acceptability of the child Fecal incontinence 
can be managed reasonabh satisfactorily by careful bon el control Howey er, in 
many instances, unnary incontinence presents an insurmountable problem and 
the usual methods of bladder framing and transurethral resection fail in a con¬ 
siderable number of cases Not only are these unfortunates totally unacceptable 
from a standpoint of urinary odors and skin maceration, but the presence of re¬ 
current urinary tract infections and y esicouieteral leflux adds matenalh to the 
problem of their management 

In 1955, Smith and Hmman 1 suggested an mtussuscepted ileoc\ stostomy foi 
the management of total urman incontinence This method was used only in 
animals and w as devised to produce continence It has alw ay s been our impression 
that any attempt at continence rath the subsequent stagnation of urine and the 
necessity of repeated catheterization is fundnmeiitalh unsound Theiefore, ire 
ha\ e de\ lsed a similar operation except that the ileal segment is anastomosed to 
the bladder m a peristaltic fashion and the urine collected in a Rutzen bag This 
operation w as undertaken at the suggestion of Dr Carl A Moy ei and lias proi ed 
qmte satisfactory m three cases which haie been follow edfoi periods of 11, 12, 
and 15 months respectn ely, and it is our impression that the procediue has 
definite ment 

OPERATIVE TECHXIQOE 

The abdomen is opened through a midhne suprapubic incision extending from 
a point mimediateh abo\ e the syniph\ sis pubis upward and lateral to the left 
of the umbilicus An isolated ileal segment is established m the customary 
fashion using a segment of ileum taken approximately 6 cm proximal to the 
ileocecal yahe The length of the segment is dependent upon the size of the 
mdmdual Routine appendectomy is performed Ileal continuity is re-established 
by an end-to-end anastomosis usmg t'yo layer* of silk sutures Although the in¬ 
cision into the mesentery must be sufficiently deep to permit free mobility of the 
segment, considerable caution must be employed to ayoid any interference yvith 
blood supply to the isolated segment (fig 1,-4) 

After the segment has been isolated, the peritoneal contents are packed off 
yvith gauze and the bladder opened The next step is closure of the y e*ical neck 

195? CJti at lnDUal meetmg ° f Ajnencan brological Association Pittsburgh, Pi Mac G-9 
9 1 and Hmman F Jr The intuxsubcepted ileal c\ »to-tom\ J L rol 73 
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(fig 1, B) This may be done extras esically m the female patient, the urethra 
being severed at the bladder neck and closed uith a double layer of 00 chromic 
catgut sutures, the distal urethra being closed separately In the male the closure 
is made ti ansvesicalty m order to avoid possible interference with ejaculation 
Care must be exercised to obtain a good closure as theie is a surprising tendency 


for leakage thiough the uiethra unless the closure is veil accomplished If the 
bladdei is small m capacity the ileal segment is anastomosed dnectly to the dome 
of the bladdei, an opening being made approximately the circumference as the 


proximal end of the ileal segment If, hov ever, as is often the case, there is marked 
flabbiness of the detrusoi musculature, the excess bladder is removed and the 
anastomosis made betv een the remaining bladder and the ileal segment (fig 2, 
d.) Failure to excise a sufficient amount of bladder results m persistent residual 
in me, as vas encountered m case 2 of out senes, to be discussed Anastomosis 
between the ileal segment and the bladder is accomplished by a double laj er of 
sutures, the innermost bemg 00 chromic catgut with an outer layer of silk Care 
must be taken that the silk sutures do not penetrate the lumen of eithei the ileal 
seament or the bladder as incrustations may develop The bladder may be 
drained by means of a cystostomy placed through a stab wound pnor to com- 
nletion of the vesicoileal anastomosis or by a urethral cathetei passed through 
the segment The segment is brought out to the abdominal ™]! at a point mid- 
av wtvcen the antenor-supenor spme of the ihum and the umbilicus and 
anastomosed to the skm m the fast,.on utd.sed m ordinal deal segment d.ver- 
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Fig 2 

aon (fig 2, B ) On about the tenth dav an ileocA stogram is made through the 
suprapubic catheter and if the anastomosis is intact the suprapubic tube or cath¬ 
eter is removed 

CASE REPORTS 

T L n as seen at the age of 22 months with the history of hamig had recurrent 
bout= of feier for one a ear In addition, he had had progressne difficult!' in 
walking He had also a history of two episodes of unnan retention with incon¬ 
tinence in the mtenals between On December 16, 1954, examination rerealed 
GO ec residual urme, and intnn enous pyelograms showed bilateral hydronephrosis 
and hvdroureter more marked on the left (fig 3, A) At operation, the neuro¬ 
surgical service found a meningomyelocele accompanied bv a hporsatous tumor 
involving the sacral cord Postoperatne comalesccnce was compheated by 
complete unnan retention which failed to respond Sca eral attempts were made 
at catheter removal, but the child continued to cam a residual urine of 60-75 ec, 
and ha\ e recurrent bouts of fei er, and on December 30, a c\ stogram was made 
which showed a large dilated bladder with marked livdronephrosis and 
hvdroureter on the nght with a esicoureteral reflux (fig 3, B) A delayed eysto- 
gram showed reflux up the left ureter as well, Anth In dronephrosis and 
liAdroureter (fig 3, CO On Januan 20, 1955, an ileal segment and excision of a 
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Fig 3 


poitiou of the distended bladdei weie accomplished The cesical neck was closed 
mtiayesically Postopeiatiy e com alescence was uneyentful The mother could 
not adapt the patient leadily to a Rutzen bag so he woie diapeis for a penod 
Aftei about thiee months a small Rutzen bag was obtained and the mothei has 
been able to manage unne collection quite satisfactory foi the past eight 01 
nine months The ileal stoma has lemamed well open On examination eleyen 
months postopeiatively, the ileal segment contained only 4—5 cc giossly clear 
mine Intiayenous pyelogiams showed excellent bilateial function with a com¬ 
plete disappeniance of the hydionephiosis and hydiouietei (fig 3 , D ) He has 
continued to grow satisfactorily The complete absence of urinary infection 111 a 
patient who foimeily had lepeated bouts is quite notable 

Iv B was admitted to the Childien’s Hospital on Januaiy 1 ], 1955 at the 
age of foui veais Pi inary incontinence was present since birth He had a spma 
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bifida with an anested hydiocephalus and club feet Operation for closure of the 
meningomyelocele was performed at age 2 months Urinary sepsis had not been 
present and mtrav enous pyelograms were essentially normal Cystogram re¬ 
vealed no reflux The residual unne was 90-100 cc Cystoscopy revealed a 
maiked relaxation of the vesical detrusor and also a wide open bladdei neck It 
was not deemed feasible to perform a transurethral lesection because no resect¬ 
able tissue could be seen After consultation with members of the neurosurgical 
service, who felt that no possible improvement in the neuiogenic situation could 
be contemplated, an lleocystostomy was decided upon because of the inconti¬ 
nence On January 22, an intravesical closuie of the bladdei neck w as performed 
and an ileal segment connected to the dome of the bladder Although the bladder 
was fanly large, no bladder tissue was removed The boy experienced a fairly 
stoirny postoperative course, principal complications being those of ileus and 
fecal impaction How e\ er, he responded satisfactorily and was discharged from 
the hospital in good condition Very soon after he was discharged he began to 
pass unne pei urethram and on March 30, was readmitted to the Children’s 
Hospital with practically all of the unne coming through the urethra Catheter¬ 
ization of the ileal stoma revealed 45 cc very cloudy urme m the bladder On 
Apnl2, at a second opeiation the bladder neck was re-closed, about two-thirds 
of the remaining bladder excised, and the ileal segment reanastomosed to the 
base of the bladder Convalescence was essentially as before, however, the child 
did reasonably well and since discharge from the hospital has done remarkably 
w ell The ileal segment is now empty on catheterization He has had no urinary 
sepsis and the intravenous py clog tarns have remained normal 
W D was fiist seen at the Children’s Hospital on August 6, 1952, at the age of 
10 days with an infected meningomyelocele of the lumbar spine The prognosis 
was considered hopeless Howevei, she lesponded well to chemotherapy and a 
repair of the meningomyelocele was performed on June 6, 1953 Early in hfe she 
presented a progressive hydrocephalus which became arrested spontaneously In 
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addition, she had paiulysis of both legs At all times she was found to have a 
maikedly hypotonic bladder with total urinary incontinence She was seen bj 
the urology service foi the first time on Tuly 30, 1955 wuth a history of chronic 
urinary tract infection for a penod of si\ months, and residual urine of 05 cc In 
January 1955, intravenous pyelogiams had been reported normal However, 
on July 30 a cystogi am revealed reflux up the left ureter with marked hj droureter 
and hydionephrosis (fig 4, A) On cystoscopy a homily trabeculated bladder 
w r as noted with marked relaxation of the bladder neck Intravenous pyclograms 
showed model ate bilateral ureterectasis, but the dilatation w as not as striking as 
that noted m the cystogram (fig 4, B) Infection persisted m spite of antibiotic 
therapy On September 10, an ileocystostomy was performed with excision of 
a consideiablc poition of the bladder and closure of the bladder neck Comn- 
lescence was uncomplicated Intravenous pvelogrnms one month postoperatively 
showed definite improvement m the ureteml dilatation with good bilateral 
function Convalescence since that time has been completely uneventful and on 
September 1, 1956, the stoma w f as noted to be good, the urine clear, the segment 
completely empty She was eating well and gaming weight Intravenous pyelo- 
grams one year later show ed excellent bilateral function and demonstrated rapid 
filling of the ileal segment (fig 4, C) 

DISCUSSIOX 

Because of the permanent iiatuie of this operation, we believe that it should 
be reserved for those cases of extensive neurologic im olvement of the detrusor 
musculature of the bladder, accompanied by urinary incontinence, in winch 
other methods of management have failed The piesence of persistent urinary 
tract infection with progiessive upper tract damage is also an indication for 
definitive surgery The operation as described is not an unusually difficult tech¬ 
nical proceduie The necessity for suprapubic tubes, with accompanying persist¬ 
ent infection and fiequent changes of tube, is completely eliminated Peristaltic 
activity of the segment eliminates stagnation of unne and vesicoureteral reflux 
is no problem It is our impression that this operation is supenoi to any other 
type of urinary diversion in the cases herein described The opeiation should also 
be applicable to any case m which malignancy is not a problem if the ureters 
and ureterovesical mechanism are not obstructed, for example, extensive urethral 
scarring with multiple perineal fistulas 

SUMMAia 

A method of urinary divei sion utilizing an isolated ileal segment and a portion 
of the bladder is presented This procedure has been used successfully in three 
cases of meningomyelocele 
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AX EVALUATION OF VESICOUEETERAL PLASTY FOR REFLUX 
CLIFFORD E VINSON, JOHN A HUTCH exm R CARL BUNTS 

From the Irolomcal Section Surgical Service, McGuire Veterans Administration Hospital, 

Richmond To 


Vesicoureteral reflux with its sequelae of hr droureter, hi dronephrosis, retro¬ 
grade infection and renal insufficient has been the most formidable urological 
complication encountered by us in the treatment of 1000 paraplegics Final 
urologic rehabilitation of the paraplegic cannot be considered to be complete 
until the patient no longer requires catheter drainage This cannot be accom¬ 
plished if the patient has irrea ersible a esicoureteral reflux 

Morales, Sulhaau and Hotchkiss in studying renal function m paraplegics 
have shown that reflux is a major factorm the causeof renal insufficient'! Emmett 
and Sunon m treating 15S patients with urological complications from mi elo- 
djsplasia and congenital bladder neck obstruction found that ureteral reflux 
was the factor that so often defeated the efforts of treatment be transurethral 
resection of the bladder neck 

After se\ eral unsuccessful attempts to alienate reflux be simple reimplanta¬ 
tion of the ureter, an operative procedure was devised by one of us (Hutch) 
which has three principles First, the attachment of the ureter to the tngone is 
presen ed, second, a long intrn\ esical ureter is constructed, and third the bladder 
wall behind the ureter is reinforced 

This procedure has subsequenth been used be us and others for the elimination 
of reflux due to other etiologic factors It has non been in general use for the 
past 7 a ears and it was thought advisable to re-e\aluate the results of the 
procedure 

A questionnaire was mailed to sec eral hundred urologists throughout the 
United States in which we inquired is to the number of procedures performed, 
and the percentage of success or fadure m reflux associated with or resulting from 
the following conditions 

Structural or neurogenic, as obserc ed in the patient suffering cord injure or 
disease It is our opinion that reflux m these patients is the result of anatomical 
changes m or near the c esicoureteral opening These changes are indirectly 
associated with cord nijurc and probable result from erratic neree impulses 
originating m the distal stump of the cord, causing the bladder to become 
trabeculated and contracted The complications that aecompane cord injury 
such as bladder stones, prolonged ce stitis and the ee er present foreign body 
(catheter or suprapubic tube) are probable also factors m the development of 
reflux m the paraplegic 

Neurogenic, due either to a congenital malformation or a me elode splasia of 
the central nere ous system as seen m spina bifida, meningocele, etc The bladder 
in these patients, m most mstance*, has been found to be heaeale trabeculated 
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addition, she had paialysis of both legs At all times she was found to have a 
markedly hypotonic bladder with total unnary incontinence She was seen by 
the urology service foi the first time on July 7 30, 1955 ivith a history of chronic 
urinary tract infection for a period of si\ months, and residual unne of 65 cc In 
January 1955, intravenous pyclogiams had been reported normal However, 
on July 30 a cystogram revealed reflux up the left ureter with marked hydroureter 
and hydronephrosis (fig 4, .1) On cystoscopy 7 a heavily trabeculated bladder 
was noted with marked relaxation of the bladder neck Intraxenous pyelograms 
showed moderate bilateral ureterectasia, but the dilatation was not as striking as 
that noted in the cystogram (fig 4, B) Infection persisted m spite of antibiotic 
therapy On September 19, an ileocystostomy was performed with excision of 
a consideiable portion of the bladder and closure of the bladder neck Coma 
lescence was uncomplicated Intravenous pyelograms one month postoperatively 
showed definite improvement m the ureteral dilatation with good bilateral 
function Convalescence since that time has been completely uneventful and on 
September 1, 1956, the stoma was noted to be good, the unne clear, the segment 
completely empty She w as eating w ell and gaining w eight Intravenous pyelo 
giams one year later showed excellent bilateral function and demonstrated rapid 
filling of the deal segment (fig 4, C) 

DISCUSSION 

Because of the permanent nature of this operation, we believe that it should 
be reserved for those cases of ex-tensive neurologic im olvement of the detrusor 
musculature of the bladder, accompanied by urinary incontinence, in which 
other methods of management have faded The presence of persistent unnary 
tract infection with piogressive upper tract damage is also an indication for 
definitive surgery The operation as described is not an unusually difficult tech¬ 
nical procedure The necessity for suprapubic tubes, with accompanying persist¬ 
ent infection and frequent changes of tube, is completely eliminated Peristaltic 
activity of the segment eliminates stagnation of mine and vesicoureteral reflux 
ns no pioblem It is our impression that this operation is superior to any 7 other 
type of unnary diveision in the cases heiem desenbed The operation should also 
be applicable to any case in which malignancy is not a problem if the ureters 
and ureterovesical mechanism are not obstiucted, foi example, extensn e urethral 
scarring with multiple penneal fistulas 

SUMMABT 

A method of unnary diversion utilizing an isolated deal segment and a portion 
of the bladder is presented This piocedure has been used successfully m three 
cases of meningomyelocele 
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Richmond, Va 

Vesicoureteral reflux w ith its sequelae of hydroureter, hydronephrosis, retro¬ 
grade infection and renal insufficiency has been the most formidable urological 
complication encountered by us m the treatment of 1000 paraplegics Final 
urologic rehabilitation of the paraplegic cannot be considered to be complete 
until the patient no longer requires catheter drainage This cannot be accom¬ 
plished if the patient has irreversible i esicoureteral reflux 

Morales, Sulliian and Hotchkiss in studying renal function m paraplegics 
have shown that reflux is a major factorm the causeof renal msufficiencj Emmett 
and Simon m treating 158 patients with urological comphcations from mjelo- 
di splasia and congemtal bladder neck obstruction found that ureteral reflux 
was the factor that so often defeated the efforts of treatment bj transuiethral 
resection of the bladder neck 

After several unsuccessful attempts to alienate leflux bj simple reimplanta¬ 
tion of the ureter, an operatn c procedure was devised by one of us (Hutch) 
which has three principles First, the attachment of the ureter to the tngone is 
presen ed, second, a long intra\ esical ureter is constructed, and third, the bladder 
v all behind the ureter is reinforced 

This piocedure has subsequenth been used In us and others for the elimination 
of reflux due to other etiologic factors It has now been in general use for the 
past 7 j ears and it was thought advisable to re-e\ nluftte the results of the 
procedure 

A questionnaire was mailed to se\eral hundred urologists throughout the 
United States in which ne mquired as to the number of procedures performed, 
and the percentage of success or failure in reflux associated with oi resulting from 
the following conditions 

Structural or neurogenic, as obsen ed in the patient suffering cord injury or 
disease It is our opimon that reflux in these patients is the result of anatomical 
changes in or near the r esicoureteral opening These changes are indirectly 
associated with cord injun and probabh result from erratic nene impulses 
originating in the distal stump of the cord, causing the bladder to become 
trabeculated and contracted The comphcations that accompany cord injury 
such as bladder stones, prolonged cjstitis and the eier present foreign body 
(catheter or suprapubic tube) are probabh also factors in the de\ elopment of 
reflux in the paraplegic 

Neurogenic, due either to a congenital malformation or a m\ elod\ splasia of 
the central nen ous system as seen in spina bifida, meningocele, etc The bladder 
in these patients, m most instances, has been found to be heavih trabeculated 
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with cellule formation and although some ma 3 r have a hypotonic bladder, the 
majority have hypeitoma 

Obstructive, observed m congenital bladder neck obstruction, uietliral valves, 
etc Inspection of the bladdei in these patients shows the same anatomical 
changes noted m the cord mjuiy patient but to a less degiee 

Idiopathic This gioup includes those without demonstrable obstruction or 
changes as noted in the bladdei of those described above Cystometric studies 
have shown a slight increased tonicit 3 r and greats increased capacit 3 T The 
apaias 3 r mpathetio bladder, as lecentty descnbed li 3 r Swenson, with megalo- 
bladdei and megalouietei with 01 without leflux, make up the majority of pa¬ 
tients in this categoi 3 r Also theie aie a numbei who have been classified as 
idiopathic and aftci vei 3 r careful stud 3 r , will be found to be on an obstructive 
or othei etiologic basis 

Miscellaneous Under this heading, foi tabulation purposes, we have placed 
the patients in whom the reflux was associated with congenital anomalies of the 
vesicouieteral junction such as div eiticulum, ureterocele and the ureter in 
exstroplyy of the bladder The raie patient who has an acquired reflux following 
injury of the uieteial meatus due to lesection of tumors overling the meatus, 
piostatic lesection, and larely following uieteral meatotoni 3 r is considered m this 
miscellaneous category 

We have found it necessai 3 r foi statistical purposes to list 12 opeintive pro 
cedures in a sepaxate unclassified eategoi y, inasmuch as the respective etiologic 
agents of the reflux weie not stated on the returned questionnaires 

RESULTS OS SURVEV 

Replies were leceived from 232 uiologists Fifty bad perfoimed vesicouieteral 
plasty 169 tunes in 89 patients Fifty-nine stated that they had used some other 
surgical procedxue in treating vesicoureteral reflux, such as nephrostomy, 
nephiectomy if unilateral, cystostomy, and tiansurethral lesection foi removal of 
obstiucting tissue Those who dnectly attacked the vesicoureteral junction used 
seveial proceduies such as leimplantation eithei by the cuff method “fish 
mouthing” of uretei or oblique pull-thiough with mucosa-to-mucosa anastomosis 
A very small percentage did not use any procedure foi coirection of leflux inas¬ 
much as they were of the opinion that reflux was not detrimental Some believe 
that reflux wall inv anably disappeai if the obstruction is removed 

The questionnaire was made as simple as possible and allowed no opportunity 
of mteipietation on oui part The criteria for a good result were first, no leflux 
present, second, same oi improved pyelograms, and third, clinical improvement 
If the lepair failed, the cause of the failuie w as noted 

Of the 169 ureteis m which lepair was carried out as lepoited by the le- 
spondents, 119 or 70 per cent were successful (table 1), of 83 vesicoureteial 
plastys performed by the authors and then associates (residents) 66 or 79 per cent 
were considered to be successful (table 2) As shown, the over-all statistics of the 
respondents closely correspond with the experience of the authois Two Eastern 
climes who ieported 22 failures in 25 plastys accounted for ovei one-third of the 
failuies of the 50 respondents Table 3 gives the combined results 
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Table 1 Results of suriey 


Etiology 

Patients 

Ureters 

Success 

Failure 

1 

Structural and neurogenic 

20 

22 

20 (91%) 

2 (9%) 

Neurogenic (mjelodxsplnsia) 

6 

9 

6 (67%) 

3 (33%) 

Obstructive 

00 

S3 

58 (70%) 

25 (30%) 

Idiopathic 

27 

3S 

30 (SI%) 

S (16%) 

Miscellaneous 

5 

5 

5 (100%) 

0 (0%) 

Unclassified 

7 

12 

0 (0%) 

12 (100%) 

Totals 

S9 

169 

119 (70%) 

50 (30%) 


Table 2 — Authors’ results 


Etiologj 

Patients 

Ureters ] 
1 

Success j 

Failure 

Structural and neurogenic 

38 

GO 

15 (75%) 

15 (25%) 

Neurogenic (mxelodxsplasia) 

5 

8 

6 (75%) 

2 (25%) 

Obstructive 

2 

2 

2 (100%) 

0 (0%) 

Idiopathic 

i s 

13 

13 (100%) 

0 (0%) 

Totalb 

53 

83 

66 (79%) 

17 (21%) 


Table 3 Combined results 


Etiolog} 

1 Patients 1 
1 

Ureter* | 

Success ! 

Failure 

Structural and neurogenic 

5S 

S2 

65 (79%) 

17 (23%) 

Neurogenic (m\elodx a plasia) 

11 

17 i 

12 (71%) ; 

5 (29%) 

Obstructive 

62 

1 85 

60 (72%) 

25(28%) 

Idiopathic 

15 | 

51 

43 (84%) | 

S (16%) 

Miscellaneous 

5 

® | 

5 (10 0%) | 

1 0 (0%) 

Unclassified 

7 

12 ! 

| 

0 (0%) 

12 (100%) 

Totals 

17S 

252 

185 (74%) 

07 (26%) 


There was one death in the authors’ senes that occuned the dajs postopei- 
atnely due to a fulminating pj elonephntis No deaths were repoited m the 
sun ey 


Analysis of failures On analjzmg the failures fiom the sunej and m orn 
patients it was found that all weie due to either a lecurrenee of the reflux or 
obstruction Twenty-nine (58 pei cent) patients as reported in the surxej and 
12 (70 per cent) of our «enes had a recurrence of reflux, while 21 (42 per cent) 
and flee (30 per tent), m oidei, acquued obstruction 


We ha\e found that the recurrence of reflux m oui patients has occurred lm- 
mcdiateh («exen ureters) following repair of «exeral months afterwards (fh e 
ureters) On c3stoscopic inspection of the patient m which retuirence is lm - 

w i at , C ’ U ? n ° ted that tho uretei ha " ret ra^ted to its original bed (fi.r 1) 
' e beliei e this max be clue to faultx technique at the time of the opeiatn Depro¬ 
cedure and max result from incomplete mobilization of the lower one-third of 
ie ureter The ureter should be dissected free =o that it max adjust to its new 
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with cellule formution and although some may liaxe a livpotomc bladder, the 
majority hnx e hy pcrtoma 

Obstructne, obscncd m (ongenital bladder neck obstiuction, urethral vahes, 
etc Inspection of the bladdct in these patients shows the same anatomical 
changes noted m the coul mjuiy patient but to a less degree 

Idiopathic This group imhides those without demonstiable obstruction or 
changes as noted m the bloddei of those described aboxe Cystometnc studies 
hate shown a slight mcieased tonicity' and greatly increased capacity The 
apaiasympathctic bladdei, as recently descnbed by Swenson, watli megalo- 
bladdei and mcgalouretei with 01 without rcflu\, make up the majonty of pa 
ticnts in this category' Also tlieie aie a number who haxe been classified as 
idiopathic and aftei aery careful study', will be found to be on an obstructive 
or othei etiologic basis 

Miscellaneous Under this heading, foi tabulation puiposes, we haie placed 
the patients in whom the leflux was associated with congenital anomalies of the 
vesicouieteral junction such as diverticulum, uieterocele and the ureter m 
exstrophy of the bladdei The laie patient who has an acquned ieflu\ following 
injury' of the uieteral meatus due to lesection of tumois overlying the meatus, 
piostatic resection, and rarely following ureteral mentotomy is considered m tlus 
miscellaneous category' 

We have found it necessaiy foi statistical pin poses to list 12 operative pro¬ 
cedures in a separate unclassified category, inasmuch as the lespective etiologic 
agents of the reflux were not stated on the returned questionnanes 


RESULTS OF SURVE1 

Replies were leceived from 232 uiologists fifty had perfoimed vesicoureteral 
plasty 169 times m 89 patients fifty-rune stated that they had used some other 
surgical procedure m treating vesicoureteral reflux, such as nephrostomy', 
nephiectomy if unilateral, cystostomy, and transurethral lesection for lcmoi al of 
obstructing tissue Those who directly attacked the \ esicouieteral junction used 
several piocedures such as reimplantation eithei by' the cuff method, “fish 
mouthing” of uietei or oblique pull-through with mucosa-to-mucosa anastomosis 
A very small percentage did not use any piocedure for correction of leflux mas- 
much as they' weie of the opinion that leflux was not detrimental Some belie\e 
that leflux will invariably disappear if the obstruction is removed 

The questionnane was made as simple as possible and allowed no opportunity 
of mterpietation on our part The criteria for a good lesult were first, no reflux 
piesent, second, same or impioxed pyrnlograms, and third, clinical improxement 
If the lepair failed, the cause of the failure was noted 

Of the 169 uieters in which repan was earned out as reported by the le- 
soondents 119 or 70 per cent weie successful (table 1), of 83 x esicoureteral 
1 stvs performed by the authors and their associates (residents; 66 or 79 per cent 
Lre considered to be successful (table 2) As shown, the ovei -all statistics of the 
rc ., D ondents closely correspond with the expenence of the authors Tw o Eastern 
i P v. ho reDorted 22 failures m 25 plastys accounted for over one-third of the 
mTJ ofTe* Lponcienv Table 1 the coined reeu lls 
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Table I Results of sitricy 


Etiology 

Patients 

Ureters 

Success 

Failure 

Structural and neurogenic 

20 

22 

20 (91%) 

2 (9%) 

Neurogenic (m> elod\ splasin) 

6 

9 

6 (67%) 

3 (33%) 

Obstructice 

60 

S3 

5S (70%) 

25 (30%) 

Idiopathic 

27 

3S 

30 (31%) 

S (16%) 

Miscellaneous 

5 

5 

5 (100%) 

0 (0%) 

Unclassified 

7 

12 

0 (0%) 

12 (100%) 

Totals 

S9 

169 

119 (70%) 

50 (30%) 


Tcble 2 — Authors’ results 


Etiolojrv 

Patients 

Ureters 

Success 

Failure 

Structural and neurogenic 

3S 

60 

15 (75%) 

15 (25%) 

Neurogenic (mcelodcsplasn) 

5 

S 

6 (75%) 

2 (25%) 

Obstructice 

2 

2 

2 (100%) 

0 (0%) 

Idiopathic 

s 

13 

13 (100%) 

0 (0%) 

Totals i 

53 

S3 

66 (79%) 

17 (21%) 

Tcble 3 Combined results 

Etiolop 

1 Patients 

i 

Ureter* 

1 

Success 

| Failure 

Structural and neurogenic 

5S 

S2 

' 65 (79%) 

1 17 (23%) 

Neurogenic (mcelodcsplai-ia) 

11 

: 

12 (71%) 

! 5 (29%) 

Obstructice 

62 

S5 

60 (72%) 

1 25 (2S%) 

Idiopathic 

i 35 

51 

| « (S4%) 

I S (16%) 

Miscellaneous 

5 

5 

1 5 (100%) 

0 t0%) 

Unclassified 

| 7 

' 12 
i 

0 (0%) 

1 12 (100%) 

Total* 

' 17S 

25° 

1 

1S5 (74%) 

1 67 (26%) 


There was one death m the authois’ senes that occurred hie dajs postopei- 
aticelj due to a fulminating p\elonephntis Xo deaths were reported m the 
sun ej 

1 nahjsis of failures On analj zing the failures fiom the sun e\ and m oui 
patients it was found that all were due to either a recurrence of the reflux or 
obstruction Tccentj-nine (58 per tent) patients as reported in the surcec and 
12 (70 per ceut) of our senes had a recurrence of reflux, while 21 (42 per cent) 
and fi\e (30 per tent), in ordei, acquired obstniction 

We hate found that the recurrence of reflux in our patients has oitmred mi- 
mediateh (secen ureters) following lepair of <c\ oral months afterwards (fix e 
ureters) On ccstoscopic inspection of the pitient in which recurrence is im¬ 
mediate, it is noted that the ureter has retincted to its onginal bed (fig 1) 
W e beliec e this max be clue to faultc technique at the time of the operatic e pro¬ 
cedure and mac result from incomplete mobilization of the lower one-third of 
the ureter The ureter should be dissected free s 0 that it mac adjust to its new 



Fig 2 Excretorj urograms (30 minutes) Pre and post subarachnoid alcohol injection 

couise tbiough the bladder wall without tension and mil not retract to its former 
position 

In those patients who have a delayed lecurrence, we feel that there has been 
a failure to eliminate the factors which caused the reflux In support of this 
hypothesis is the development of reflux on the normal side m fh e cord injury 
patients who pieviously had had lepair of an unilateral reflux Hydioureter and 
nephrosis and early reflux have been shown to decrease and, in some instances, 
disappear m the cord injury patient who has had the sacral reflex arc eliminated 
Figure 2 shows the excietory urogram of a patient whose left kidney had been 
destroyed by late lecurrence of reflux Hydrouretei, hydronephrosis, and partial 
reflux developed m Ins remaining kidney Following this, subarachnoid alcohol 
injection destroyed the sacral reflex centers reducing the spasticity and hyper¬ 
tonicity of the bladder with a subsequent disappearance of the reflux, hydro- 
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rnetei, and hydronephrosis Patients who had a postopeiative recurrence of 
reflux, although not benefited, were not harmed by the operation 

Obstruction, by far the more serious complication, may be partial and tempo¬ 
rary, as seen in three ureters of our senes We attnbute this temporary obstruction 
to postoperative edema or tight sutunng around the ureter at its exit from the 
bladder Permanent ureteral obstruction may vary from a slight increase in 
dilatation of the lower ureter to complete obstruction In analyzing our patients 
m whom permanent obstruction has developed, we believe that the uretei was 
not allowed to pass through the bladder wall loosely and without tension or an¬ 
gulation over the area from which it nas dissected Acute angulation results 
from tight sutunng beneath the intravesical ureter near its exit combined with 
improper fixation sutuies, as depicted m fig 3 

In one of our patients and another reported m the survey, an interuretenc 
fibrous band formed between the newly created mtravesical ureters producing 
an acute medial angulation (fig 4) Resection of this band resulted in the im¬ 
mediate retraction of the mpples to a lateral position, thus relieving the 
obstruction 

Another cause of obstruction noted by us is the escape of urnie around the 
ureter or into the sheath of the partially denuded ureter (fig 5) This has resulted 
in fibrosis of the ureter with gradual compression and final obstruction 

The procedure used by us has the added advantage that reoperation is pos¬ 
sible since the ureter has not been shortened by previous surgery Nephrectomy 
has been necessary in only one patient, as reported m this survey A majority 
of the patients had reimplantation by the cuff or other methods In several, 
nephrostomy was necessary to preserve the function of the involved kidney 
Comment There is no more control ersial subject m urology today than that 
of vesicoureteral reflux There are still some who believe that vesicoureteral 
reflux is of no consequence, but those of us who must care for a large number 
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Fic 4 Medial nngulntion of ureter duo to fibrous band 1 30 minute excretorc urogram 
B cs stoscopie appoaranco pre and post resection of band 


of these patients aie coin meed that it is a majoi cause of l'em] msufficiencj' 
Emmett, m descnbmg the consequences of peisistent iefluN states, 1 Its piesence 
appeals to mciease the dcgiee of meteial dilatation, as well as the late at which 
pyelouieteicctasis piogiesses huitheimore, it may be the complicating factoi 
that allows lenal insufficiency to piogiess to fatal teinnnation even aftei opei- 
ation on the xesical neck has eliminated residual mine and lestored nonnal oi 
neai noimal \ esical function 
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We are pecommg mcreasrrglv convinced that ref ux. m the majority o: patents 
■nil }v> found m inos* instances in tee parent nth a hvpertomc •’ladcer n> 
which there is a sustained tonu= nth amronncsl changes such as coarse tra*>=ca- 
In*ion~ cellules and arc ernculum ’otiate. m or near the intramural ure'er 
This *s suos*ant-ated in part nv our op=*at.t e results in wmch th°re nas oeen 
no recurrence o: reflux ui the xG.opa*hic group althongn me maio-irv or these 
-danders are hvp=-ton.e «- m he ureter.- repairea m the mist-e]2aneo u? group 
In these patients tne o Indue* Tali ana mucous memD-ane were no-mal S°t en 
patients nth hvarourete-and hvaronephrosi' nthout refus. out nth a phvsio- 
lorie rtarroTing of me mtranmral ureter were successrullv treated nv vesico- 
ure*eral Dias*” Hutch and o*ner? leel that the same icrces a-e a* work in tnese 
pa tints namely anatomies 1 cnanges m o- near th° mmaraural ureter 

It is our opunonthat althougn we mavh°tte- our o\ er-all result? hvnnpmnng 
our surgical techmoue we nil net er achieve pew’e-' t results unless we e!mi_na*e 
*h° pmnarv cause o: reflux. VTe t>°Le > e mat tms mat He ac coraphsned m selec tea 
parap 1& gic pat ent? dv contertmg an upn* mo*o- neuro 1 ht*p=rtomc olacder 
into a Io—er n.o'or neuron hvpo'nmc olaace- ot a extract on o the sacral ref ex 
center? Tm? max be accomplished bv-nizotomv conectomt sacral neurectomv 
o~ suHararhno dalcoho 1 nieci n- Yes-comete-al p’astv nil omv then be ^eces- 


sarv —hn the reflux na? rsnure *.r*et enable Reflux. n rn- ire-n-ri’e mav r>e 
ehminain m the oat ent nth congemtai Hlada* 3- ue\.. oostru 1 non mtelo- 
avsnhm and n mauv nth reflux o uLonathic etio’ccy dv enlanrenmt o tne 
nlaade- oifcd D ~ t*ansurethral re?e- -on n- Y-dLls-v In the patient nm 2-- 
rete-^-nte -efux. \-plas*t o tne ane-o* olaccer ■'eii mat n co- nme... 


ureie-al d! 


*' 0-e -espoude_it reno-tea ic° u~e o- ;h.s te hmc ue ip ;to 
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Wc do not feel that oin typo, 01 for that matter, any type of plastic repair in 
itself, will result in the toi reel ion of iefhn m the tremendously dilated, atonic and 
toituous uietcis with loss of renal function These patients m most instances will 
require a senes of pioccduics fir-,1, nephrostomy drainage with lysis and straight¬ 
ening of kinks of the uppei uretei, followed bj' bladder neck widening, vesico 
ureteral phst), and lysis of adhesions of the lowei one-tlnrd of the uieter Also, 
w r c do not n\ei that oui proceduie should he used m piefeience to all others 
Vesu ouietcial plasty is conti o\ eraial and as an opeiatne proceduie is still in its 
infancy Possibly, m the futuie, if we aie able to determine the piecise patho¬ 
genesis and aie successful m eliminating the cause of leflux m its incipicncj, all 
opeiatne techniquesm thisarea will be successful 


SUAIiUAm AND CONCLUSIONS 

Vesicouieteial plasty foi leflux, found m patients with coid mjuiy or disease, 
myelodysplasia of the central neivous system and peupheral nenes, congenital 
bladder neck obstruction, idiopathic, and congenital and acquned conditions, 
has been pei formed by 52 individual urologists 01 dimes on 178 patients and 252 
ureters of which 185, or 74 per cent, wcie successful 

Success was most often encounteied m those patients wdio had a normal or 
near normal appearing bladder Avail 

Complications w r cre those of a recuiience of the lefliiN oi obstruction of the 
meter at the operative site The causes and methods of pievcntion of these 
complications are discussed 

The technique of vesicouieteial plasty employed in this gioup of patients 
affoids the advantage of a collection of the most senous complication, 
obsti uction 

$100 Monument Blvd , Pleasant Hill, Calif (J A H ) 
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]<RACTURF, OF TJIE PENIS TRATMAIIC RUPTLRE 
OF CORPORA CAVERNOS V 

V V CHI I C\ \M) I S BLtZUJi, JH 

1 f incline of the penis is piopcil}’’ defined is mpture of the coipoia caiernosa 
occulting when the penis is in election It is laie m both endian and militarj 
life Young found only 43 cases of penile injuiy m Amencan Fou.es m World 
Wai I, and Mai shall icpoi ted onh 18 genital mj lilies in 8,310 casualities of m hich 
onl} r two weic of the penis alone and 10, penis and testis Fcttei and Gartman 
found only 10 lepoited cases fiom 102(> to 1035, and stated that at Jefferson 
Hospital, Philadelphia only one case had been examined from January 1, 
1910, to No\cmbci 1, 1035, m incidence of 1 175,000 admissions No cases 
appealed in the Amenean hteiatuie aftei 1031) until that of Thompson in 1954 
Table 1 gives all the cases that could be found fiom an extensne search of the 
“modem” voild hteiatuie, a total of 10 cases including the tlnce reported here 
The etiology m these cases was most often a direct blow to, or bending of the 
eiect penis, and less often fain pas dc coil 1 < oui occHired by i oiling over in bed, 
six by staking oi kneading with the hand to induce the election, one by bumping 
into a chan, one by being thiow n against the knob of the saddle on a motoicycle, 
one by stuking the toilet seat, one by a coup dc jncdjn a fight, one picsumablj 
by the kick of a hoise, and foui dining coitus Fifteen cases out of 19 were due 
to vanous types trauma other than coitus 

By contiast, in an oldei senes made up of authors quoted by Mails, Mende 
had collected 15 cases m which nine weie due to coitus Hyitl had collected four 
cases, turn due to coitus, one to mastiubation, one to hitting a bedpost, mid 
five othei cases of individual authors not due to coitus, a total of 24 cases in 
wdiicli coitus was the etiological agent m 11 and othei tiauma m 13 Combining 
both senes foi a total of 43 cases, tiauma is the cause in 28 and coitus in 15 
The chaiactenstic pathology of the lesion is a teai in the tunica albuginea of 
the coipoia cavernosa wuth hemonhage, hematoma foimation and distortion 
of the oigan If the uiethra is also mptuied, the injury is much more seveie In 
eithei case, the penis becomes markedly swollen, discoloied, and bends away 
fiom the mjuied side Extravasation of blood and/or unne along the fascial 
planes into the sciotum and perineum and even into the lowei abdomen and 
thighs may occui and complicate tieatment Two factors raa_y predispose to the 
luptuie 1 ) the thinning out of the tunica albuginea w hich occuis during election, 
and 2) pievious peuuiethial infection In Mende’s cases, eight out of 15 cases 
w T eie complicated by urethial mjuiy also, and Mails states that in 18 cases 
described by Biamann, 10 had luptuie of the uiethia In the “modem” series 
above only thiee cases weic complicated by ui ethral injury 

The victim of such a catastiophe often lecalls hearing a cracking sound fol¬ 
lowed by collapse of the erection, pam which may be seveie and occasionally 

Read at annual meeting of Mid Atlantic Section of Amencan Urological Association 
Virginia Beach, Va March 21-24, 1J67 
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accompanied by shock, and then notes the bizaire swelling, discoloration and 
distortion of the organ The patient may unnate with difficulty or not at all 
Hematuria is present with uiethral injuiy He may delay seeking medical help 
and offer a vague history, but usually inspection of a pale, appiehenstve person 
and his swollen, distorted organ makes the diagnosis apparent 

AH the authors agree that treatment should be consei vative The cases without 
a urethral teai have usually been handled by inserting an indwelling catheter, 
using a compiess bandage, and cold application Latei, the hematoma may have 
to be evacuated In cases with urethral injury, in which cathetenzation is impos¬ 
sible cystotomy with retrograde urethral catheterization or cystostomy may be 
be done We believe that the use of the enzyme, trypsin, intramuscularly is a 
valuable adjunct m hastening lesolution of the ecchymosis and extravasation 
which occur m these cases, as well as m cases of ui inary extravasation due to 
nthei causes in which we have used it Vandase may serve the same purpose 
Most of the authors state that the pi ognosis should be guarded, and in talking to 
i including many urologists, it is commonly assumed that impotency 

P Thfficultv wall be the aftermath of such injury However, m all of the cases 
and diffic y of erections and ability to have coitus have been 

^ceUent Only in a few cases has there been some residual deformity, but this has 
notbeen sufficient to prevent function 
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CASE REPORTS 

Cast 1 (Haak and Warden ) A 0 S , 35-eear-old white man, -was admitted 
to the Washington Counte Hospital, Hagerstown Man land Januan IS, 1955, 
stating that on the previous dae w hen he aw oke he had a vigorous erection Inad- 
\ ertenth he rolled oe er in bed and suddenh noticed see ere pam m his perns 
Self-examination rei ealed see elhng and discoloration of the shaft of the perns 
He stated that following this he ee as able to empte his bladder without difficult! 
The swelling mcreased until adnussion 

Phesieal examination was essentiallv negatne except for the genitalia The 
penis was enlarged edematous and generalh ecchvmotic 

The patient was treated consenatnelx b\ support of the genitalia and be ice 
packs He was discharged four da\s later for care at home Subsequenth the 
shaft of the perns reduced to normal size and the ecchvmosis disappeared 

Two months later inquire re\ ealed that upon erection he had no angulation of 
his penis 

Case 2 (Rosenthal and Rosenthal) R P W, 67-eear-old-mmister, was 
admitted to the Virginia Baptist Hospital on September 10,1955 with the Instore 
that while haeang intercourse his penis shpped and struck the bed, then he began 
to bleed profusele with a moderate amount of pemle pam He noticed that the 
penis became swollen particularle on the neht, but gradualle spread and me ole ed 
the prepuce and shaft 

Examination on admission ree ealed onle the positiee findings enumerated 
here The perns was quite swollen, tender and ecche-motic, and the prepuce 
edematous Moderate bleeding occurred from the urethral meatus The diagnosis 
was fracture of the perns with a urethral tear Tortunatele, the patient had had 
no desire to e oid and a Xo IS 5 cc Folee bag catheter passed into the bladder 
with ease He was left on catheter drainage for eight dae s and although the perns 
was somewhat swollen and ecchvmotic, he eoided with ease The following dae 
how ever, he returned with profuse hemorrhage from the urethra and a Xo 18 
Folee bag catheter was reinserted and left indwelling On that occasion a catheter 



Fig 1 Initial injun fracture of pom* 
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" i*' lei( m place 14 days hollowing ils iomo\ al tlic patient had no further diffi 
ciilty the swelling and ecchymosis had disappeaied and he felt quite well He 
las emed that theie lias been am loss of libido, he denies anj impotence or 
(hnngc of anj type in his sexual condition 
dose 3 (Cieecj and Bea/he ) W W S , Vo 154070, a 43-year-old white bus 
c 11 \ ci, was seen on Januaiy 15, 1950 He sud that one hom prior to admission 
ic was ha\ mg coitus with Ins w ife, she m the supine position and he in the prone 
position, when suddenly lie noted pain in the penis and felt that something was 
wiong He denied heaung any sound, but upon eumining the penis, saw that it 
was swollen and discolored He (lied to inmate but could not and therefore went 
to ns p \j r sician, Di William Goldsmith uho tailed us to see lum Examination 
cisc osed that the penis was maihedly swollen and angulated to the right in a 
semicncle It was n dusky, biowmsh-ied coloi ha\ mg the appearance of a Iner 
sausage (fig 1) He was uncucumcised The scrotum was swollen and pmphsh 
The penis ind sciotum weic tense to palpation, and tendei A catheter would not 
pass into the biaddei and met an obstiue tion in the deep pendulous uiethra 
/ rngnosis of luptuie of the penis was made and the patient taken to surger} 
Lateial illusions wc.e made on ea< h side of the shaft of the penis and a consider- 
ablc amount of clotted blood mac unfed V dorsal sht was made to expose the 
g ans ic coipoia could not be < leanh identified because of the effusion of blood 
into the tissues with swelling and discoloiation Furthei efforts weie made to 
pass a uiethial cathetei, but it came thiough a hole m the uiethia anteuor to 
the tnangulai ligament on the left, and the passagew ay Horn heic into the bladder 
could not be found with the amount of swelling and bleeding present Therefore, 
supiapubic rystostomy was done and a compiession bandage applied to the 
penis 

Postopeiatively, he was gnen chloiomycetm and trypsin f 0 i nine days The 
ecchymosis subsided within four days, but some swelling peis.sted By January 
29, 1956 the penis had healed and perineal methiotomy was accomplished A 
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1SF Tole\ catheter was inserted through the urethra and guided into the bladder 
through the permeal wound It was belie'ed that the urethra would heal o\er 
the catheter The suprapubic tube was left in place and w orked w ell The urethral 
catheter functioued well until Tebruan 6 when it became occluded and was 
changed without difficult' It contined to work well until Tebruan 19 when it 
again became obstructed and was replaced with a 20T Tolei catheter On Teo- 
ruarv 23 the urethral catheter was remo\ed The patient \oided se\eral hours 
later and it was noted that the penis became shghth swollen and crepitant on 
palpation Warm soaks were apphed to the penis and since the suprapubic tube 
was still in place, he was go en an additional period of time for healing to occur 
Ihe penis returned to normal size and shape but each time the suprapubic tube 
was clamped off and the patient \oided swelling of the penis would reoccur 
Therefore, on Februan 2S the patient was taken to surgerv again A latera 1 
incision was made along the left corpus cai emosum extending from the svmplrc - 
sis pubis almost to the glans The subcutaneous tissue w as easih freed up pos- 
tenorallv from Buck « fascia and the edge of a large rent in Buck’s fascia w as 
seen (fig 2) The subcutaneous tissue was then dissected free from Buck’s fascia 
for approximate!' half the circumference of the penis exposing a large, jagged 
rent m the fascia This was triangular m shape and approximate!' 2 } > cm in 
length along the sides of the triangle The base was toward the triangular liga¬ 
ment Upon lifting up this triangular flap, a defect could be seen m the corpora 
and a hole in the urethra approximate!' 4 mm m diameter w a« observ ed (fig 
3) The urethra was closed o' er a catheter (fig 4) The rent in Buck’s fascia was 
closed (fig 5), the subcutaneous tissue looseh approximated and the skm closed 
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over all Fiom hcie oil the patient’s convalest ense was smooth and 
Tho skin sutuies weie lemoved fiom the penis on the seventh n 0 unmteilu Ptcd 
the urethial catheter was lemoied on March 20, and when the s °^ eia * lve ^ a 3h 
was clamped the patient \oided well On Match 21 the supnipubir^ 11 * 310 
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lemoved The wound healed lapidly The patient continued to uiuiate without 
difficulty and was dischaiged on Maich 27, 1956 (figs 6 and 7) 

The patient was seen m the office on 4pnl 2, 1956 at which time lus wounds 
were well healed, he was able to void a good stream and stated that he was 
expeilencing erections On Apnl 9 he stated that he had an even bettei stieam 
The accompanying pictures, taken at this time, show complete healing Since 
then the scars ha\e contracted so as to be haidly noticeable The patient states 
that he has coitus without difficulty and with no pain oi dcfoimity 

Addendum Since writing this papci, we have had a communication from Di 
J Edward Hill, Richmond, Va who stated that he too had tieated a case of 
fracture of the corpoia caiemosa Di Gainett Link of Petersbuig, Va has also 
repoited to us veibally the mteiestmg case of a patient who slammed his penis 
in a car door Both of these cases lesponded to conseivatne treatment Dis 
O’Heeion, Fish and Boien haxe lllustiated a case of thens, without descnption 
m an article on hematuria m Postgraduate Medicine foi July 1956 (vol 20, 
pp 57-71) Our own patient was last seen in the office on Maich 4, 1957 at 
which time he xoided an excellent stieam He stated that he still had legular, 
satisfactory sexual relations, although he did state, foi the fii't time, that elec¬ 
tions were not so firm as they had been pieuously 

2814 TFes£ Ave , Newport Ncios, Va 
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SC'KOTAL FOt C’H JECJIMQl E I OK OKCHIOPEXY 

JOHN K LAI TIMER 

/' rom St/inei Urological ( hnic ('ohnnbui t nucriih/, the Prrxbi/lcrian and Babtess Hospilah, 

Vrir ) or/, 32, A Y 

Some cases of oithiopcxv fail be< iuse (lie testis is permitted to lie inside 
the muse ulai claitos and ciemnstei fascia at the end of the operation Subse 
c|uent contmtions of (he dittos uid ciemistei dining the immediate post 
opeialive peiiod tend to pull the testis link to the external ling, at the top of 
the fauotum r l lie speimitic coid then consolidates m a shoitened position, 
dining the healing stige, immediatelv aftei the opciation The end result is 
(hat the testis lies m m unsatisfac ten \ high position Some suigcons til to 
oveicome this ha/aid by pushing the films of the dnitos and ciemaster aside, 
wot king fiom within the suofum, just hefoie the end of the opeiation Thev 
aduse linaginatmg the liottom of the sciotuin mto the inguinal wound so 
that this can be accomphshed mote easily Endei actual operating conditions 
it is usually technically difficult, if not impossible, to do a satisfactory job 
of pushing these layeis aside to a sufhc lent rlegiee Thciefoic, since 1947 it has 
been oui piactice and teaching at the Sqmei Clime to modify" Petmalsky’s 
technique by r making a scpaiate tians\eis( incision m the skin of the scrotum, 
half-way up its \\ all, and to undci mine a poc ket betw con the skin and the d irtos, 
of sufficient si/e to accommodite the testis and its attached epididymis and 
tunics (figs 1-5) In this way we ensuie the fact that the testis will be located 
in a position outside both the daitos md ciemnstei and wall he immediately 
undei the skin A ti action sutuie of medium silk is placed through the lowei 
end of the testis and made to come out it the veiy lowest point of the scrotum, 
ncai the midline Gentle tiaction is maintained on this sutuie foi a period of 
10 days immediately aftei the opeiation, by means of an elastic band which is 
fastened to an adjustable anchoi of adhesive tape m the \icimtv of the patient’s 
knee It is linpoitant that the tiaction sutuie should not come thiough the 
auxihaiy incision in the sciotuin If it does come thiough the sciotal incision, 
the tension of the elastic band will tend to pull the testis out thiough the incision 
dining the postoperative days It is foi this leason that w'e bung the traction 
sutuie out thiough a scpaiate point m the skin at least 1 cm distant from 
(below) the sc total incision 

The Torek method also ensiues that the testis will he outside the dartos and 
cremastei by making a hole completely through all layeis of the scrotum, and 
placing the testis outside the scrotum while it, is fastened to the fascia of the 
thigh The Toiek method has disadvantages, howeiei, such as the necessity 
foi a second opeiation, and the possibility that excessne ngid tiaction on the 
testis during the postopeiative ptnod may intei fere wath its blood supply 

In making the sciotal pouch it is id\ isnblc to undermine the skin m all diret- 

Techmquc presented in hcenUfte FMnbit at annual meeting of the American Urological 
Association Pittsburgh, Pa May mac 
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Fio 1 As in ani method of orchiopexj, spermatic cord is dissected up boiond internal 
inguinal ring a sufficient distance to free \essels and ductus deferens from their attach 
nients to hernial sac, posterior peritoneum and bodj nail When these adhesions are sep 
arated and cremastor fascia removed from cord, it is usuallj possible to achioxo a sufficient 
length of cord to enable testis to reach to bottom of scrotum 



Fig 2 Index huger i 
made in scrotum 1 cm 

neons ]n\ cr 


* then pa-sed into scrotum and a 
ibo\e bottom of scrotum This is 


separate trans\ersc incision is 
not deepened beiond siihcufn 
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Fig 3 A subcutaneous superficial pouch is made, just beneath skin, but outside daitos, 
with a sharp pointed mosquito clamp This pouch should be made slightly larger than 
testis and its tunics 4 hole is made in dartos and testis is pulled donn into scrotal pouch 

tions about the incision foi a sufficient distance in ordei to be absolutely suie 
that the subcutaneous scrotal pouch mil be large enough to accommodate the 
testis and its membianes The fingei can be mseited down into the scrotum 
from the inguinal incision md the sciotal incision made o\ei the finger tip 
It is oui practice to close the sciotal incision with mteirupted sutures of 00000 
atiaumatic chiomic catgut which does not necessarily ha\e to be removed if 
the patient is especially fearful Ihe sutuies wall ecentually soften and come 
out as the child takes his tub baths, but may be lemoced if thev persist unusu- 

a ^ s m ^ an y othei type ot oichiopcM, it is essential to libeiate the spermatic 
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Fig 4 A traction suture of medium silk is passed througli loner pole of testis and out 
through skin at most dependent point on scrotum Verj gentle traction is maintained on 
silk suture bj a rubber band, under mild tension, which is taped to knee for ten dajs 
Silk traction suture must not be brought out through skin incision during ensuing dais 



Fig 5 Schematic representation of subcutaneous scrotal pouch between skin and dartos 
Testis thus lies outride nil muscular ln\er^ of M^rotum md there is les* chance of its being 
pulled upward hi contraction of scrotal musculature Results with this technique during 
pn«t 10 \ ear period have been good 

tesscls beyond tbeir junction with tiie berm d s k uicl the duitus defeiens 
Strands of fasoi i which tccoinpnm the ductus deferens and the s-pemi itic \es- 
seK tan be cut md addition d length of the < ord will be gtinecl therein If msuf- 
fieient length of vessels is obtained through the ordinarv inguinal incision, the 
uu isiou c in be extended upw ml and the conjoined tendon ini l'ed so is to o\po=e 
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the speimatic vessels up to their origins from the aorta and vena cava If they 
aie dissected high enough, they wall stretch sufficiently" to permit the testis to 
icncli into the scrotum Likewise, it may" be necessary" to dissect the ductus 
deferens well down into the pelvis in ordei to achieve maximum length While it 
is rarely" necessary" to pass the spermatic v essels and ductus deferens under the 
inferior epigastric \ essels, this can be done if the surgeon is compelled to make 
an extiaordinary" cffoit to gain all the length possible It is oui feeling that this 
maneuvei adds very" little additional distance, but we do use it in cases where 
the cord is aery short 

In making the closure it is oui piactice to close the tiansv ersalis fascia above 
the spermatic cord and to pull the conjoined tendon over to the shehing edge 
of Poupart’s ligament with several interrupted sutures of chromic catgut, also 
above the cord The fascia of the external oblique is closed with interrupted 
sutures of chiomic catgut and the subcutaneous fat is closed with interrupted 
sutures of plain catgut In small children it is important to close the superficial 
subcutaneous fascia and the subcutaneous fat cniefully" with many sutures lest 
the suture line spread and become unsightly The skin is closed with interrupted 
sutures of fine silk It is oui piactice to keep these children on strict bed rest 
10 days followang operation and to inspect the traction on the elastic band 
at least daily Otherwise the traction will become too loose and the testis will 
recede tow aids the external nng Excessive edema may" occur if the traction is 
too strong 

After the child leaves the hospital it. is important that the mother or father 
be carefully instiucted to pull downward on the operated testis for ten long and 
forceful pulls each morning and night If the child is large enough he can be 
taught to do this One must be on guard against the parent or patient who 
will not perform the maneuver coirectly, since many families will be content 
merely to pull on the skin of the sciotum without actually getting a good gnp 
on the testis If traction can be applied to the testis by this method twice dailv 
for a period of six months after the operation, the coid will grow longer and 
more flexible with each succeeding month If no such traction is applied, the 
cord will remain only as long as it was at the time of operation It is recognized 
that there is some psychological hazard in advising this maneuver, but this is a 
calculated risk which must be taken m the interest of ensuring a satisfactoiy 
technical result 

SUMMARY 

A technique whic h places the operated testis outside the dartos and cremastei, 
in a subcutaneous pouch in the scrotum, has been desenbed In this position 
there is less chance that the conti actions of the dartos and cremaster will cause 
1 etiaction of the testis during the postoperative period The parents are advised 
to exert tiaction on the testis twice daily during the fust sj\ months postopera- 
tively m order to ensure propel length on the cord 
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A STUDY OF IRRIGATING MEDIUM EXTRAVASATION DURING 
TRANSURETHRAL SURGERY 

KYRIL B CONGER and LESTER IvARAFIN 

From the Department of Urology, Temple University Medical Center, 
Philadelphia, Pa 

During 1955 two patients at Temple University Medical Center in whom 
se\ ere abdominal pain and ngidity dev eloped dunng transurethral resection 
were studied hi postoperative cystographv This revealed two extravasations 
(fig 1 ) which required suprapubic drainage and repan Previousl} we had noted, 
dunng transurethral rejection, the occa*ionnl occurrence of transient abdominal 
pain w hich subsided postoperativ elv , w e thought that it might be due to extrav a- 
*ation 

These two factors piompted the following postoperative study of two hundred 
consecutive ca*e* of transurethral resection for evidence of extravasation as 
demonstrated by 1) evstographv and 2) vascular hemolysis, using two irngatmg 
media In the first bundled cases, distilled vv ater w as used, m the second hundred 
1 1 per cent glvcuie was the medium 


REVIEW OF THE LITERATERE 


A Extravasation No reports hav e been made on the incidence of extrav asa- 
tion The only ones published concern evstographv when rupture is suspected 
Ivenvoil stated, “If it were feasible to perform urethroevstographv at the end 
of ev er) transurethral prostatectomy, I behev e the number of unsuspected per¬ 
forations that occur and that heal with catheter drainage alone would be sur¬ 
prising ” Goodwin and associates are of the opinion that minor perforation 1 ; 
*hould be dealt with bv watchful waiting The incidence of rupture following 
transurethral surgerv has been reported mam times m percentages ranging from 
1 5 per cent to 2 8 per cent (lung and Werner, Nesbit, Poise) Poise who sum¬ 
marized more than two thousand cases found 52 ruptured bladder* with 12 
death* (2 3 per cent extrav asated, 0 5 per cent mortality ) Sev eral authors hav e 
commented on the *evere local effects of the extrav abated medium (Ebert and 
Bavetta, McLaughlin, Bowler and Holvohe) McLaughlin and associates felt 
that *ome nephrotouc substance mav be released from the fat and muscle fol¬ 
lowing extravasation of water Creevv commented that u*ing 4 per cent glucose, 
he hi* frequentlv -een extrava*ation of irngatmg fluid large enough to elevate 
the whole floor of the bladder came no trouble ” lung and Werner reviewed a 
-ene* of 10 ca-e* of lower nephron nephro*i*, and in even instance perforation- 
of the pro-tatic tap-tile were de-mhed at operation 
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Tio 1 Postopcrntixe cxstograms taken m two patients with frank rupture of bladder 
that occurred during transurethral resection, suprapubic and evtraaeMcnl drainage 

B Hemolysis Creex \ iccentlx published an exteii'uxe rexiew of the entire 
subject of hemolxsis dunng tiansuiethial singen Tolej first stated that he saw 
red uieteral efflux dunng a tiaiiHiiethial infection Emmett credited McLaughlin 
for first theoii7ing that lrngating fluid mat enter the circulation Creevy stated 
that those who did complete tiansuiethial piostatectonnes saw postoperative 
lenal failme not explicable b\ pxeloneplmtis, hemoirhage, shock, reactions to 
tiansfusions, nepluotoxic agents, 01 uieteral obstruction Hainson and associ¬ 
ates, although agieemg with this concept, felt that hemolysis alone was not the 
sole factoi foi this failuie Expeumentalh it has been shown that evtremeh 
high lex els of free hemoglobin aie lequned before lenal damage occurs (Gilhgan, 
Altschule and Ivateishy, Victor) It i« doubtful if these lex els are exer reached 
dm mg lesections Possibh hemoglobmenua causes constnction of mtrarenal 
xessels and additional factois act m conjunction to pioduce subsequent renal 
damage 

C Fluid absoiphon and electrolyte change Considerable evidence has accumu¬ 
lated to suppoit Landes’ suggestion to Goodwin and associates that sex ere 
hypeitension during tiansuietlnal suigeiy mnx r be due to the sudden laige m- 
dease in the blood xolume caused bx the entrance of nngating fluid into the 
xasculai astern (1951) A numbei of authors (Cieexx, 1948, Jessop and Loxe, 
Landstemei and Finch, Bulkier, O’Conor and Sokol, Hagstiom) haxe demon¬ 
strated that fluid absoiption occurs Methods used bx these workers m that 
demonstiation include 1) Cieexj (1948) shoxxed that serum hemoglobin lex els 
aftei lesection axeraged fifteen times the pieoperatixe lex els 2) Jessup and Loxe 
found postopeiatixe hx peiglycemia if glucose xvas used as the irrigating medium 
xxhich was piopoitionate to the nligating pressuie 3) Landstemer and Finch 
tagged lrngatmg solutions with =alicx lie acid and found, postoperatixm lex els, 
that an axerage of one litei of fluid was absoibed 4) Bulklex and associates 
denionstiated that a negatixe postoperutix e fluid balance occuned 5) Hagstiom 

„d weight mini as a cnteiion and conelated it wath lesection time By these 
methods an axeiage intake of 1000 cc and as much as 4000/cc dunng a pro- 


longed lesection was 


denionstiated Hagstrom leported a case of severe hypei - 


ten'-ion 


followed bx 'hock, ohguna and menna after tianscuethral rejection and 
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suggested that it was due to the hvponatremic syndrome He credited Moxer 
with first making this suggestion 

Hamson and associates attributed the reaction manifested by sei ere by per- 
tension, followed by shock and uremia, to fluid absorption in the aged or chron¬ 
ically ill, m whom e\en a rnnior change m the extracellular fluid and electrolyte 
pattern could precipitate the syndrome They felt that dilutional hyponatremia 
followed the infusion of electrolyde-poor fluid, and that this sudden increase m 
blood a olume could precipitate aa ater intoxication This in turn caused an increase 
in the cerebral blood a olume folloived by cerebral edema, resulting in an mcrease 
m the intracranial pressure with symptoms of eleA ation of blood pressure, slow 
pulse, nausea, a onuting, conAiiIsions and coma Pulmonary interstitial edema 
resulted in cyanosis The duration of the cerebral signs was felt to be dependent 
on the time for redistribution, at ivhich tmie dilutional hyponatremia became 
manifest 

In contrast, tA\o limited studies (Murph\, lob and Lapides, Xicolai and 
Cordonmer) reported no serum electroly te change dunng transurethral surgery 
CreeA-A (1948) stated that he had personalh ob^ei'A ed an example of acute 
hypoehlorenna with shock and felt that this concept should be more thoioughh 
im estigated 

METHOD OF STL DA 

The following procedures were earned out on 200 consecutne patients 
4 Cystography All patients subjected to transurethral prostatectomy at 
Temple Unnersity Medical Center were studied immediately following their 
departure from the operating room Ca stography with 15 per cent urokon sodium 
was performed, filling the bladder through a Tolei catheter, which was then 
pushed upward into the dome of the bladder to allow the pro=tatic bed to fill 
One film aa as taken The bladder A\as then emptied in order to reAeal any small 
extraiasation which would haAe been concealed In the lntraAesical contrast 
medium and another film exposed Cystograms A\eie read after the patients 
discharge fiom the hospital in ordei not to affect the management of these cases 
and to preserce an unbiased opinion of extrin aration not earning sATnptoms 
Cystograms were classified as follows (fig 2) 

1) Xo extraA asation—no dAe leaking from the fossa 

2) Minimal extra! a'-ation—definite piojection of the contrast medium out¬ 
side the capsule but limited to 0 5 cm or less 

3) Moderate extra!asation—definite projection outside the capsule farther 
than 0 5 cm 

4) Marked extra! asation—definite collection of contrast 1111 x 1111111 outside of 
the capsule and some distance from it 

B Strum analysis for hemolysis Ii\e cubic centimeters of blood were with¬ 
drawn from the antecubital Aein into 1 clem dn s\nnge with a Xo 20 gauge 
iieeclh, allowed to stand, and then studied for hemoks W -Wording to Biorn 
ind Greene, this is sufficienth accurate to detect significant hemohs,- U,e 
latter was cl is-ified 1 >a the color of the scium as follows 

l) Minimal—pink tinge 
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imal C, moderate D, marked (See text for basis of classification ) 

2) Moderate—pink to light red 

3) Marked—port Mine to deep led 

C Remew oj chmcal course The anesthetic and postoperative records were 
carefully studied and analyzed 


RESULTS OF STUD1 


A senes of 200 patients is presented, all of whom had postopeiatn e cystograms 
and serum study ioi hemolysis Of these patients, 181 had benign prostatic 
hypeiplasia and 19 had carcinoma of the piostate 

A Incidence ot extravasation and hemolysis Of the 200 cases studied, 48 
(24 per cent) showed tarying degrees of extravasation of the contrast medium 
(table 1) Twenty were classified as minimal, 14 as modeiate, and 14 as marked 


^Tabled repeals that 47 (47 per cent) of the first 100 patients on whom watei 
^lsecf as the lirigatmg medium showed varying degrees of hemolysis (18 
I ed minimal 15 moderate, and 14 maiked hemotysis) In the second 100 
°" i n i i per cent glycine was used hemolysis was eliminated entnely 
lascs w ien 4 attempt has been made to coirelate hemoly&it, with extra- 

V „ occuiied m the first 100 cases In the minimal extravasated 

Jroup °(1cases) the incidence of hemolysis was 45 pei cent Of the moderately 
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Table 1 Incidence of extravasation as demonstrated by postoperati 

ic enstoarapha 

Tvpe of Irrigating Fluid 

Number of j 
Cases | 

Minimal 

Extravasation 

1 Moderate Malted 

! Extravasation Extravasation 

Total 

1 

Water 

! 

too 

13 

i 3 1 

2 

is 

Gh cine 

j 100 , 

7 

ii 

12 

1 30 

Total 

( 200 

20 

14 

14 

4S 

Percentage 


10 

7 

7 

24 

Table 2 Incidenct of postoperatue hemoli/sts 

Type of Irrigating Fluid 

1 

Number of 

1 Ca«es 


Hemolv*] 

< 


( Minimal 

' Moderate 

Marked 

Total 

Water 

100 

IS 

15 

14 

47 

Glv cine 

100 

1 

’ 0 

, 0 

0 

0 

Table 3 Incidence of hemohrn* (icatcr series) in patients inth demonstrable 

extrniasation 

\ 

Dnrrrr of Extravasation 1 Number of Ca r* 1 


Hemofvsi* 


Percentage 


i 

1 

No 

| Degree 

1 

Minimal 

13 ' 

6 

minimal 

1 

45 

1 



moderate 

2 


1 

1 


marked 

3 


Moderate 

3 ; 

3 

1 marked 

3 

100 

Marked 

2 

> 

moderate 

1 

100 


i 


marked 

1 


Total 

i 

IS 

ii 



01 


extravnsated group (three cases) and the marhedh extravnsated group (two 
tases) all (100 per cent) revealed hemohsis on poMopemtiv e serum studv 

Converselv in the minimal hemohsis group of IS cases, onh one showed 
extravasation, and that was minimal (table 4) Of the 15 eases of moderate 
hemohsis three (20 per cent) showed extra\asation Tmallv, m the marhedh 
hem oh zed group (14 cases) se\en extravasations occurred (50 percent) Tins 
demonstrates that hemolvsis is a more sensitive index of fluid ihsorption from 
the prostate than is evstographv m cases in which distilled water is u-ed as the 
irrigating medium 

Demonstration of direct venous filling with dve In three cases m this senes 
a direct filling of the venous drainage of the prostate was shown The line vein 
and mfenor vena cun were outlined m two cases (fig I) 

Ueflux Reflux up one or both ureter- was m incidental finding m P c i-e- 
(6 per cent) (fig 4) 

B C Unreal rjTcc! of Iliad rxchanpt throuah the proslahc capsule It wall be noted 
from the foregoing figures thvt the 200 pvt,cut - have been clashed mto v mom 
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Tabil -1 Hemolysis occurring without demonstrable extravasation 


Degree of Hcmolj ms 

Number of Ca es 

F 

\o Cases 

xtra\n«atjon 

Degree 

Percentage 

Minimal 

is 

i 

I minimal 

I 

5 5 

Moderate 

15 

3 

1 

minimal 

2 

20 


i 


marked 

1 


Marked 

it 

7 

minimal 

3 

50 




moderate 

3 




I 

marked 

1 


Total | 

47 

a 

! 23 


T 


i 1 



Fig 3 Postoperative etstograms show direct filling of venous drainage of prostate 

gioups depending on thedegieeof e\tia\ asation 01 hemolysis Since the purpose 
of this study was to observe the clinical effect, if any, of these factors, it was 
thought simpler to divide all patients into two major groups depending on the 
degree of fluid absorption from the piostatic bed The classification follows 
(table 5) 

1) Low absorption gioup This includes all patients in the water and glycine 
senes presenting httle or no ei idence of absorption of the irrigating medium in 
significant amounts as evidenced by a) negatne e\tia\ asation in both groups 
and b) negatne oi minimal hemoljasis m the water group The water senes 
contained 64 cases of low absorption and 70 cases m the glycine senes 

2) High absorption gioup This includes all patients m whom significant 
amounts of fluid absoiption weie piesumed to hace occmred as evidenced b 3 r 
a) extiatasation of any degree in the watei and glycine senes and b) modeiate 
oi marked hemolysis in the w atei senes Thirty-six cases belonged m the group 
resected with watei, and 30 m the glycine senes (table 5) 

Table 6 piesents in detail the companson and incidence of morbidity and 
mortality m the high and low absoiption gioups as they occurred in significant 
factors in both the watei and glyeme senes Thej were compared m the following 

P °”J t Hypertensne syndrome In 11 patients in the entire series, all in the high 
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Fig 4 Postoperative cvstogram demonstrates ncbt ureteral reflux 


Table 5 Lour and hioh absorption aroup * and distribution in water and olucine scrus 


Ln^atia; Medrcn 

N ember o e Cases Lcrr \t«orpaon G-oup Hlph Absorption G-omr 

Water 


100 64 


36 

Gl\ cine 


100 70 


30 

Total 


200 134 (67 

97) 

66 (3397 1 

T cble 6 Comparison oi ninrbidilu and morlalitu in hoh and low ab'orp 

'ion croups 

Tvpe « CcunpGauou 

\tmber 

of C~ses 

Ntrmb— ard Pe cenu.ce o r 
C-ses O-cunr; ir: Hi zb 
Abso’pv^cm Gnuip '*65 G_se< < 

Number and Per-entase o 
Case? O-car-ra? in Low 

Gmup (I >■» Cases) 



Wate- Ghrcme To-al 

Wate 

Glvcme ToUl 

Hvpertension -i ndronie 

n 

0 797 6 °97 11 1697 



Po-toperatic e hv-potension 

10 

4 6973 797 0 1397 


1 0 7<T 1 0 7<~ c 

Uhguna-uremia -radrome 

O 

4 6971 1 5*^7 3 7 597 


Mortality 

3 

2 3°7 2 397 

i 0 797 

i 0 797 


absorption group (fi\e m the water group and six m the ghcine group) a svn- 
drome de\ eloped during the rejection that was manifested bt a marked nse m 
blood pressure after 30 to <*0 minutes of the procedure Tins was usualh ac¬ 
companied bt nausea and tonuting apprehension restlessness and m two 
cases ctanosis convulsions and coma The pulse rate was not corresponding!! 
increased The nse m ststolic blood pressure was between 70and 90 mm mer- 
curx On cessation of the rejection the blood pressure returned to preoperatne 
let el' 

The prognostic significance of the hvperteiune svndromo is illustrated m 
table 7 Eight case' (72 per cent) of the eleten acquired pouoperatne livpo- 
tenuon "ub-equenth m four (30 per cent) the oliguna-urenna <vndrome 
de\eloped and death occurred in two (IS per cent) AH oi these hipertenuie 
patient' in the water group had modente or marked hemoh-u Nine patient- 
had extrac asation oi \ mou- degrees All elcien of the patients could be clarified 
preoperatn eh m the poor nsk entegon becau-e of cardim ascuhr diu>aso 
malnutrition and other dr-oise 

2) Po-toperaticc hvpotcnuon (table 6) Ten ca-e* oi po-uoperamc hvpc- 
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T uir i 4 Ihmuli/iiK occurring u tllwiil demonstrable extra) asation 


Degree of HcmoMu 

Number of Ctnc^ 

F 

No Cases 

Ttra\a«ation 

Degree 

Percentape 

Minimal 

IS 

i 

minimal 

1 

5 5 

1 

Moderate 

15 

i 

1 

, minimal 

2 

20 




marked 

1 


Marked 

14 

_ 

/ 

minimal 

3 

50 




moderate 

3 





marked 

1 


Total | 

47 

n 

j 23 



Fig 3 Postoperative cjstograins show direct filling of venous drainage of prostate 

gioups depending on thcdcgieeof e\tia\ asation oi hemolysis, Since the purpose 
of this study was to obseive the clinical effect, if any, of these factors, it tins 
thought simplei to divide all patients into two major gioups depending on the 
degiee of fluid absoiption fiom the piostatic bed The classification follows 
(table 5) 

1) Low absoiption gioup This includes all patients m the watei and glycme 
senes presenting httle oi no evidence of absorption of the migating medium in 
significant amounts as evidenced by a) negatnc e\tia\ asation m both gioups 
and b) negatne oi minimal hemolysis m the watei gioup The water series 
contained 64 cases of low absoiption and 70 cases m the glycme senes 

2) High absoiption gioup This includes all patients m whom significant 
amounts of fluid absoiption weie piesumed to hn\e occuned as endenced by 
a) extravasation of any degiee m the watei and glycine senes and b) moderate 
oi maiked hemolysis m the watei senes Thntj'-six cases belonged in the group 
resected with watei, and iO m the glycine senes (table 5) 

Table 6 piesents m detail the companson and incidence of moibidit} and 
tality in the high and low absoiption gioups as they occuned m significant 
factors in both the watei and glycine senes They weie compared m the following 

P T) tS Hypertensne syndrome In 11 patient, in the entne senes, all in the high 
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Fig 4 Postoperatix e cjstogram demonstrates right ureteral reflux 


Table 5 Low and high absorption groups and distribution in water and glycine senes 


Irrigating Medium 

1 Number of Cases 

Low Ab«orption Group 

High Absorption Group 

R ater 

too 

64 

36 

Glx cme 

too 

1 <0 

30 

Total 

200 

134 (67%) 

66 (33%) 


Txble 6 Comparison of morbidity and mortality in high and low absorption groups 


Type of Complication of'ca'exj 

1 1 
1 

Number and Percentage of 
Cases Occurring m High 
Absorption Group (66 Cases) | 

Number and Percentage of 
Cases Occurring in Low 
Absorption Group (134 Ca*es) 

1 Water GKcme | Total 

. _ | 

Water 

GUanc | Total 

■ 

Hx pertension *x ndronie ’ 11 

Postoperatix e hx poten-ion 10 

Oliguria uremia sx ndrome 5 

Mortalitx - 3 

5 7% 6 9% *11 16% 

4 6% 5 7% i 9 13% 

4 6%ll 1 5%! 5 7 5% 

j 2 3%j | 2 3% 

4 0 7% 

1 0 7% 

1 0 7% 

1 0 7% 


absorption group (fix e m the w ater group and sin m the glx cme group) a syn¬ 
drome dexeloped during the resection that was manifested bx a marked rise m 
blood pressure after BO to 60 minutes of the procedure This xxas usuallx ac¬ 
companied bx nausea and xonuting, apprehension, restlessness and, in txxo 
ca=es, exanosis, conxmlsions and coma The pulse rate xxas not corresponding!! 
increased The rise in sxstohe blood pressure xxas betxxeen 70 and 90 mm mer- 
curx On ce«'-ation of the resection the blood pressure returned to preoperatixe 
lex cl» 

The prognostic significance of the hxpertensixe sxmdrome is illustrated m 
table 7 Eight cases (72 per cent) of the elexen acquired postoperatix e lixqio- 
teiiMon Subsequent lx, in four (BG per tent) the ohguna-uremia sxmdrome 
dex eloped and death occurred m txxo (IS per cent) 411 of tlie«e hxpertensixe 
patient* in the xxater group had moderate or marked hemolxsis Nine patient* 
had extrax asation of x anou* degrees Vll elex en of the patients could be classified 
prcoperatixelx in the poor nsh categorx because of cardiox ascular disease, 
malnutrition, and other di*ea*c 

21 Po'toperatixe hvpotcn*ion (table b) Ten ca*es of postoperatixe lixpc- 
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7 able ( Incidence of morbidity and mortality in patients with hypertension syndrome 


Type of Complication 

Number 

1 

Number and Percentage 

Number and Percentile 

of Cases Occurring m 

of Cases Occurring in 

of Case* 

| 

Group with Operative 
Hypertension (11 Case*) 

Group without Operative 
Hypertension (189 Cues) 

Post opera live hjpotension 

JO 

8 72% 

3 16% 

2 18% 

2 1% 

1 0 5% 

1 0 5% 

Oliguria uremia sjndromc 

Mortalitv 

5 

i 


tension developed m the entire senes, nine were in the high absorption group 
and one in the low absorption gioup Postopeiatne hypotension was defined as 
a a in systolic blood pres.sule fiom the aveiage pieopeiative and operatice 
e\ e s to a leading at least- 50 mm nieicury below the aveiage leadings and to a 
point always below 00 mm met any systolic despite adequate blood leplace 
ment I his hypotension lasted fiom 30 minutes to seveial hours before correc 
tion As stated pieviously, eight of the 10 cases of hypotension fell into the 
group that had hj^peitension in the opeinting loom The lemaining two eases 
did not follow operative hypei tension 

3) Ohguna-uiemia syndiome hive cases of the syndiomc occuned m the 
entile senes, all m the high absoiption group (four in the watei senes and one 
in t io glycine gioup) Oliguria vas defined a postoperative output of less than 
300 ce on any postopeiative day Uremia was defined as a blood mea nitrogen 
nse from normal to more than 30 (All five cases went above 100 ) 

^ui of the five cases presented the hypertensive svndiome in the opeiatmg 
room All of these cases had postopeiative hypotension Two deaths occurred 
in this group the other thice recoveied aftei a piolonged hospital stay and were 
dischaiged in good condition without uienna All cases m the watei group had 
marked hemolysis houi of the five eases had evtiavasation on eystogiaphy 

4) Mortality Three deaths occuned m the entire series, all in the water 
gioup, an over-all moitahty late of 1 5 pei cent Two occuned in the high ab 
sorption group aud one m the low absoiption gioup In both eases in the high 
absorption group the hypertensive syndrome developed in the operating loom, 
followed by hypotension and the oliguna-uienua syndiome Of these, one died, 
after the diuretic phase was ovei, of a pulmonary embolus 16 days postopeia- 
tively The othei died of a coronary occlusion six days following surgeiy The 
one death in the low absorption group was due to massive pulmonary embolus 

12 < T« P° s 5'P Iostatectom y and five days post-tiansuiethral hemostasis 

5) Other factois In levieumg various factom that pioduced high absorption, 
the only two found to have a dnect bearing on this oceuirencc were a combina- 
tion of a piolonged operating time with visible capsulai nicks A prolonged 
proceduie was classified as one lasting more than 60 minutes fiom the time the 
resection was started Fifty-eight cases in the entne senes were more than 60 
minutes in length Definite capsular nicks with a Svvi&s cheese appearance of 
the wall of the fossa, desenbed by the surgeon at the time of the resection, were 
noted 53 times The combination of nicks associated w ith a lengthv' procedure 
occurred 20 times In this combination 16 patients fell m the high absorption 
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Tvble S Incidence of high absorption m patients undergoing transurethral resection that 
lasted more than 60 minutes, and m whom capsular nicks wen seen 


1 

! 

1 Number and Percentage 

Number and Percentage 

Factor 

N umber 1 

of Ca*es Occurring 

of Ca«c* Occurring 

of Ca*e* 

in High Absorption 

1 in Low Absorption 

i 


Group (66 Case*) 

Group (lvj Cavri) 

1 

Cip-uHr nick seen with procedure over 
60 minute' 

1 

20 

1 16 24%, 

i 

; 4 3 % 


gioup (table S) Thus the combination indicates i much highet piolnbihtv of 
fluid ibsoi ption of a signiheant degree Capsular nicks 01 increased length of 
procedure alone do not appear to hare am conclation 

Other factors such as abdominal pam, age, liatme of pithologic lesion, weight 
of tissue and blood tiansfusion in the operating loom did not appeal to \ ir\ 
sigmficanth between the high and low absoij tion gionps 

Transient abdommil pain was frequenth absent despite m irked extravasn- 
tion on evstographv and meant visible extrav asition onh 50 per cent of the 
time (15 ci-cs of pun seven of which showed no extrav asation on cvstographv) 

msec ssio\ \\r> COXCLIS1CNS 

hrtraiasatwn and duid absorption Traiisuicthml prostitcctomv is frequenth 
accompanied bv extravasation from the pi ost itic bed, is demonstrated b\ post- 
operatrve evstograms in 200 consecutive cises In these patients, definite extra- 
iasition of the contrast medium was seen in 4S cises (24 pei cent) Tint ab¬ 
sorption c in occur directlv into the veins is fuithei evidenced bv the fact tint 
in outline of the pelvic venous svstem vv is seen in three cises dm mg post opera¬ 
tic e cv stogrnphv 

The aforementioned fact togethei with the high incidence of serum hemohsis 
(47 per cent) in cases m which distilled vvntei vv is used is a lirigatmg medium, 
should serve to re-emphasize that fluid absorption fiom tbe piostatic bed occurs 
m transurethral prost itectomv 

11ns venps of 200 cises demonstrates tint the incidence of morbichtv and 
mortahtv i« sigmhcantlv higher in pitients ibsorbmg large amounts of fluid 
during the procedure 

1 lanacHinrnt of i rtrai asation and fluid absorption A) Ext ruv is it ion R idio- 
graplnc evidence of extnv isitiou bv itself n not sufficient to indicate post- 
opentive suiguil mteivenUon In the gioup of 48 cases, none required repair 
or acquired pelvic cellulitis It is onh when frank evidence of rupture occurs, 
with i discrepance m the measured amount of fluid going m and out of the 
bl idder, ucoinpuned bv ibdomin d p un and ngiditv , and cv -togriplnc cv ldcnce 
of i Sylvie fluid collection that repair is nece"irv 

lit Prevention of excessive fluid absorption The imouiit of absorption lu¬ 
cre t-es i» the larger venous cli iniicls ncir the c lp-ulc are exposed, md s)ir_ 
mfic mt venous bleeding follows 1 fii-, tv pc of bleeding is eisflv recognized as it 
vs profuse when the bladder is emptv or ]> irtlv Idled md sto]i- when the bl idder 
neus. its i ipicnv md rising intnv esic d md mtraprost itic pres-mreexceeds the 
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Tabll 7 Incidence of morbidity and mortality in patient s with hypertension syndrome 


T\pe of Complication 

Number 
of Ca«cs 

i 

Number and Percentage 
of Ca«cs Occurring in | 
Group with Operative 
Hypertension (11 Cases) 

Number and Percentage 
of Cases Occurring in 
Groupvnthout Operative 
Hypertension (IS9C**es) 

Postoperative hypotension 

10 

s 

72% 

2 

1 % 

Oliguria uremia seadrome 

5 

•i 

30% 

1 

0 5% 

Mortality 

3 

2 

18% 

1 

0 o% 


tension developed in the entne senes, nine were in the high absorption group 
and one in the low absoiption gionp Postopeiative hypotension was defined as 
a fall in systolic blood picssuic fiom the .neiage pieopeiatne and operatice 
lec els to a leading at least 30 mm meicuiy below the a\ erage leadings and to a 
point always below 00 mm mcicury systohe despite adecpiate blood replace 
meat This hypotension lasted fiom 10 minutes to seceial hours before correc 
tion As stated picuously, eight of the 10 cases of hypotension fell into the 
gioup that had hypeitension in the opei ltmg mom The lemnnung two cases 
did not follow opeiatn e hypei tension 

3) Ohgunn-uiemia synchome Five cases of the syndiome occurred in the 
entne senes, all m the high absoiption gioup (fom m the watei series and one 
in the glycme gioup) Oliguna was defined as a post opeiatn e output of less than 
300 cc on any postopeiative day Uremia was defined as i blood urea mtiogen 
use fiom noimal to moie than 30 (All fi\e cases went nboce 100 ) 

Fom of the ficc cases picsented the hypei tensive svndiome m the opeiating 
room All of these cases had postopeiative hypotension Two deaths occurrec 
in this gioup The othei tlnee iccoc ered aftei a piolonged hospital stay and were 
dischaiged in good condition without uremia 411 cases m the water group hai 
marked hemolysis Foui of the fi\e cases had c\tia\ asntion on cystogi aphy 

4) Mortality Thiee deaths occuned m the entne senes, all in the watei 
gioup, an ovei-all moitahty late of 1 5 pei cent Two occuned in the high ab 
soiption gioup and one in the low absoiption gioup In both cases in the high 
absoiption gioup the hvpeitensive svndiome developed m the operating loom, 
followed by hypotension and the oliguna-uienna syndiome Of these, one died, 
aftei the diuretic phase was ovei, of a pulmonary embolus 16 days postopera 
tively The othei died of a coionaiy occlusion six days following surgeiy The 
one death m the low' absoiption group was due to massive pulmonary embolus 
12 days post-piostatectonry and five days post-tiansuietlnal hemostasis 

5) Othei factois In leviewmig vanous factors that pioduced high absorption, 
the only two found to have a dnect bearing on this occunence weie a combina¬ 
tion of a piolonged opeiating time with visible capsulai nicks A prolonged 
pioceduie was classified as one lasting moie than GO minutes fiom the time the 
lesection was staited Fifty-eight cases in the entne senes weie more than 60 
minutes in length Definite capsulai nicks with a Swiss cheese appearance of 
the wall of the fossa, desenbed by the surgeon at the time of the lesection, were 
noted 53 times The combination of nicks associated with a lengthy piocedure 
occui red 20 times In this combination 16 patients fell in the high absorption 
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venous pic^uie At tins point this intiaienous infusion can be limited by ob 
semng the following pnnciplcs, suggested m part by a number of investigators 
(Gnffin, Hamson, Boien and Robison, Nesbit, 1943) 

1) The capsule should not be exposed until the conclusion of the operation 
This will pie\ent piolonged absoiption ot fluid 

2) The time of the pioceduie should be limited aftei capsular nicks oi e\ces 
sue venous bleeding is demonstiated 

3) Attempts to stop \enous bleeding by fulguration are fiuitless and poten¬ 
tially dangeious, as the beak of the lesectoscope sheath is aimed directh at the 
vein and may stietch the capsule and allow moie lapid absorption 

4) The vatei lex el should be kept as low as feasible, and should ne\ei be 
laised to aid vision when \enous bleeding occurs 

5) Intiaxenous fluids aie unnecessaiy and should only be gnen slowly as a 
means of keeping the needle open for blood replacement 

6) The development of hy r peitension dining the proceduie means that an 
excessive amount of fluid has entered the cn dilation Its appearance should be 
followed by quick hemostasis, discontinuance of the operation, and administra¬ 
tion of liyqiertonic saline intravenously^ 

7) The goal of complete capsulai exposme is unwase in view of increased fluid 
absorption Instead, one should aim at almost exposing the capsule, and leaving 
a smooth concavity in the piostatic fossa This can be achieved by paitly ex¬ 
posing the capsule in one oi two quadrants as a guide to the depth of lesection 

8) Although the use of isotonic fluids does not piev ent excessive Quid iibsorp 
tion, theie is no doubt that hemolysis associated with excessive absorption of 
waitei mcieases the incidence of oliguim and uienna Foi this lenson, isotonic 
fluids, such as 1 I pei cent glycine, should be used as the litigating medium 

Attention to the foiegoing pmiciples will fuithei minimize the hazards of an 
already proven and safe opeiative pioceduie 


REFERENCES 

Biorn, C L and Greene, L F Homoly sis during transurethral prostntic resection Sure, 
Gy nec <L Obst , 88 389, 1949 

Bulkley, C J, O’Conor, V J and Sokol, J K Overhy dration during transurethral 
prostatic resection JAMA, 166 1042, 1954 
Creevy, C D The importance of hemoly sis during transurethral resection of the prostate 
J Urol , 69 1217, 1948 

Creevy,C D Hemolysis and tiansurethral resection Surgery, 39 180,1956 
Ebert, C E and Bavetta, L Isomotic fluid for transurethral prostatectomv J Urol , 
60 933, 194 8 

Emmett, J L Quoted from Cieevv, Surgerv, 39 180,1956 
Foley F E B Quoted from Creevy , Surgery, 39 180 1956 

Gilligan.D R , Altschule M D and Iyatersky, E M Studies of hemoglobinemia and 
hemoglobinuria produced in man bv intravenous injection of hemoglobin solutions J 
Chn lnvestig 20 177 1941 

Goodwin W E Cason, J F and Scott, W W Hemoglobinemia and lower nephron 
nephrosis following transurethral prostatic resection J Urol 66 1075 1951 
Griffin M Tonic symptoms accompanied by hemoly sis during transurethral prostatec 

tomv J Urol , 69 431, 1948 , j 

Haostroji, R S Studies on fluid absorption during transurethral prostntic resection J 

Harrison "r Boren , J S and Robison, J R Dilutional hvponatremic shock 

H Another concept of the transurethral prostatic resection reaction J Urol ,76 95 1956 

i A “ w T F vnd Love T J D Uremia A survey of some recent developments Irish 
J Med Sc , senes 6, No 275, p 707, 194S 



lMtOSTATI-CTOWA IN \ HEMOPHILIAC 


645 


rhngic disorder It is suggested b} some hematologists tliat a fannl} tree be 
plotted thiough (he grandpaients for each patient Ceilainly much attention 
should be gnen to the patient’s description of prolonged epistnxis, gastiomtes- 
tinal bleeding, particularly hemnrtlno-es, unc\plamed hematuria, and ecchy- 
moses in soft tissue which seem out of proportion to the tinunin which preceded 
them Initial laboratoiy tests on all patients suspected of bleeding disordcis should 
include a platelet count, bleeding time, a tourniquet test, and i whole blood 
coagulation time Macharlane and Biggs dmde the patients into two groups 
1) those with an abnormal one-st igc piothrombm tune, and 2) those with a nor¬ 
mal one-stage piothiombm time Hemophilia is included in the gioup with a 
normal one-stage prothrombin time When such a disordei is suspected, the 
semces of a good hematology depaitment ate mandator} in the proper diagnosis 
and management of the patient 

Successful major surger\ has been peifoimed many times on hemophiliacs 
Hinmnn reported a successful perineal prostatectomy on a hemophiliac in 1933 
Math6 and Mitchell successfulh perfoimed fulguration of a prostatic median bar 
which they reported m 1929 V hcmojihilnu who sunned a nephrectomy was 
reported by ^ ermooten m 1950 lliese appeu to represent the only cases of 
successful major urologic surgerj in hemophiliacs to date Ciuddock, Fenninger 
and Simmons reported a mortahtj of 27 pei cent in their renew of patients ivho 
underwent internal surgerj up to 1948 \n analjsisof theenses in table 1 indicates 
that this figene might be tonsen atnc foi patients in w horn a positn e laboratory 
diagnosis of hemophilia has been made Ihree out of =e\en such patients suc¬ 
cumbed following major surgical proc echoes, a mortahtj of approximately 44 per 
cent There is leason to wonder about a diagnosis of hemophilia in some of the 
reported cases The case of a patient who is a proi en hemophiliac and who had a 
total prostatectomy is presented 

CCSL ItEPOUT 

D A , Limersity Hospital Ixo 071-1-90, a 50-year-old school bus dnvei, w r as 
admitted March 2, 1955 with a complaint of urinary letention He was referred 
from ICejser, West \ lrgima where a cathetei had been inserted and taped m 
place by Dr Robert T Coffman He was known to have a bleeding tendency 
The patient described large areas of discoloiation which frequently followed 
slight trauma or strain He had several episodes of epistaxis lequirmg packing of 
his nose He bled for 10 davs following an extraction of a tooth Until the age of 
tw entj he frequently used crutches because of pam and sw elhng m his ankles and 
knees Since then he had had no difficult} m walking He had bouts of hemat- 
emesis and hemoptysis Xme years pnoi to this admission he noticed a decrease 
in the size and foice of his stieam Unnar} retention dec eloped one and one-half 
weeks pnoi to adnussion He ga\e no family history of hemorrhagic disorders 
His father died with arteriosclerosis at the age of eighty-foui and his mother died 
at the age of sixt} -four w ith a stroke Tw o of his clnldien had diabetes desenbed 
as being of a slight degiee m that neithei required insulin It is now known that 
one of his grandchildren has hemophilia 
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PROSTATECTOMY in a hemophiliac 


JOHN]) M)U\C,, In and MILTON'S SACKS 

From the Divtiwm of l rnlny,/ and Hematology, Unner-iti/ of Maryland Mmol of Mediant, 

Baltimore, Mil 

lendeiiue's touaid excessive bleeding aie of consideiable interest to the urolo 
gist nle the intncatc pin siology of blood clotting along with its many theones 
and conti ovcrsics is beyond the scope of urology, it is fitting that we give some 

loug it to (his mech unsin without which tnologic suigen would be practicalh 
impossible 

Hemophilia can best be defined to the suigeon as one of seieial hemorrhagic 
mt eses which contiibute to claiming hemoiihages Hemophilia is defined by 
tie emotologist as that condition caused by a deficiency of a specific clotting 
actor nown as the anti-hemophilic globulin This substance is concerned with 
the generation of thiombopiastm Quick has theiefoie called the substance 
thromboplastinogen MacFailane and Biggs outline a possible older of interaction 
of the factois concerned in blood clotting 


1 Antihemophilic globulin + Platelets Chnstmas factoi 

Inteimediate pioduct 

2 Inteimediate pioduct 4 - lactoi V Rnetoi VII 

3 Pi otln ombm 

4 Fibimogen —~ Ilom ^ 3U1 . , jrjjju 


Thi omboplastin 


Thi ombm 


The deficiency of antihemophilic globulin as the cause of hemophilia is stiessed 
because the teim, hemophilia has been used loosely foi othei hemorrhagic dis¬ 
orders w'hich should be managed quite diffciently 
The etiology of the disease is not known The majority of hemophiliacs have 
inherited the defect as a sex-linked lecessive characteristic MacFailane and 
Biggs leport more lecently that as high as twenty-fic e pei cent of patients with 
this disease cannot trace it fiom any ancestoi in the family tiee It is stated 
further that the piesence of this hemoi rhagic disorder m infancy almost always 
indicates heiedity as the cause wdnlc its appeal mice in later life is less apt to be 
attnbuted to inheritance It was formeily thought that hemophilia had clinical 
manifestations m only males while females acted as earners Brmkhous pioduced 
hemopluha in the female dog by mating an affected male with a cairier Spaet in 
his excellent leview of this subject stated that such a mating in the human w ould 
be apt to occur in one in one bundled million marnages female patients with 
hemophilia have been leported by Israels and others, and Merskey 

The history is of major importance in the diagnosis of hemophilia A patient 
who has bled fot more than twenty-four hours following a mmoi suigical pro¬ 
cedure such as a tooth extraction should be suspected of having 8 urh a hemoi- 
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minutes, 11 minute-, md 42 minutes The thiombophstm generation test shotted 
nn ibnormnliU of the iintiliemoplnlic globulin An a^say showed a deficiency of 
the antihemophilic globulin An mtmenous pyelogram showed no obstruction 
of the upper uriinn tract The (v stogrnm show ed prostntic enlnigement lie had 
periodic gro"- hematuria through his cnthctei 

The hematologist thought a prostatectomv might be possible if the patient 
were to receive fresh blood or plasma at eight-hour mtcivnh piecedmg and fol¬ 
lowing the procedure The only alternative appeared to be tube diainage of some 
t\pe which was a ho fraught with the dangers of urmaiy tract bleeding 

On March 2b a total perineal prostatectomv w as performed inidei saddle block 
anesthesia 1 his procedure w as elected so as to lcn\ c no bleeding fossi 411 bleed¬ 
ing \csseN were ligated as meticulously as possible The bladder neck was anas¬ 
tomosed to the membranous urethra 4 Penrose dram was left in place The 
patient wasgnen 200 cc fresh plasma or fresh whole blood at 8-hour intervals 
Whole blood was used in amounts required to replace loss Plasma was u=ed when 
replacement was not lequired The patient bled from lus wound and a large he¬ 
matoma formed between the rectum and pubic arch It was somewhat advanta¬ 
geous that the bleeding was confined to this area The bleeding piobably would 
not hate been so well confined had the meision been made in the lower abdomen 
The hematoma caused some rectal obstruction On the fifth postoperative day" 
Wangensteen suction was instituted through a Levine tube m the stomach The 
hematoma was drained by separating one side of the wound on the eighth post¬ 
operative da\ The postoperative hemoglobin reached its lowest point on the 
ninth postoperative day of G S gm He had his first bowel movement on the 
eleventh postoperative day The perineal wound sepaiated as a result of the he¬ 
matoma >Sev ere hematuna with clot retention for the first tunc dev eloped on the 
seventeenth postoperative day At this time he began passing mine through the 
perineal incision He was again placed on fresh plasma or blood ev ery eight hours 
The bladder was allowed to remam distended as a form of tamponade against 
the bleeding His blood urea nitrogen reached its highest point of 39 mg per cent 
at this tune The tip of the catheter was found to be protruding through the 
perineal incision on the tw enty -fourth postoperative day A filiform and a No 12 
Philips catheter was passed easily into the bladdei on the thirty-first post¬ 
operative day He continued to bleed periodically from the bladder and from the 
granulating perineal w ound Acute epididymitis developed on the tw enty -ninth 
postoperative day He had no significant bleeding aftei the thirty-third post¬ 
operative day Stieptomy cm, penicillin, gantnsm, terramy cm and mandelamme 
had been used to combat infection during his postoperative course After having 
received 34 pmts of fresh blood and 13J4 pints of fresh plasma the patient was 
discharged from the hospital on catheter drainage on Ins sixty -eighth postoper¬ 
ative day After removal of the catheter, approximately^ one month after dis¬ 
charge, the patient voided well with good sphincter control He occasionally 
leaked some urine through the permeal fistula 

In October 1955 the fistula drainage increased X-ray revealed a calculus m the 
proximal urethra or the bladder neck He was readmitted to the University 
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Tablf 1 —Reported eases of major ’internal” surgery in hemophilia * 






Criteria of Diagnosis 
of Hemophilia 

Associated Disease and Authors 

Operation 

Outcome 

Lab 

data 

Fam 

il> 

his 

tory 

Past 

his 

tory 

Sex 

P051 
tive 
dia^ 
nos is 

Blnddor polj pi prostntic median bar 

Pol* pcctoiny 

Recovery 

_ 


± 

M 


(Mnthtf and Mitchell) 

Prostntic hy pertrophy (Uinman) 

FuJgumtion of median bnr 
Penncal prostatectomy 

Rcco\ery 

_ 

± 

+ 

Jf 

\es 

Hy dronephrosifl with infection (Mertz 

Nephrectomy 

Death 

+ 


+ 

M 

Mciks) 








Peptic ulcer with hcmorrlutgc (Wos 

Gastric resection 

Death 

0 

0 

0 

M 


nessensky ) 







'Ses 

Poptic ulcer with homorrliace (Emile 

C uatrocntcrostomy 

Reco\ ery 

+ 

± 

+ 

M 

and Weil) 








Appendicitis (Emile and Weil) 

Appendectomy 

Rcco\co 

+ 

0 

0 

0 


Tonsillitis and appendicitis (Hays) 

Tonsillectomy 

Recovery 

— 

0 ■ 

0 

M 


Appendicitis (\ance) 

Adenoidectomy 

\ppendectom\ 

1 Appendectomy 

Death 

it 

0 

0 

M 

les 

Appendicitis (Birch) 

Appendectorm 

Deathf 

+ 

+ 

+ 

M 

Appendicitis (Primal 

Appendectomy 

Reco\cry 

0 

0 

0 

M 

^es 

Appendicitis (Cioran) 

Appendectomy 

Reco\ ery 

+ 

+ 

- 

M 

Appendicitis (Hipslcs ) 

Appendectomy 

Rccoy cr\ 

0 

=t 

+ 

M 


Appendicitis (Pax) 

Appendectomy 

Reco\ ory 

0 

— 

+ 

M 


Ruptured spleen (Fncdncli) 

Splenectonn 

Reco\er\ 

0 

+ 

0 

M 


Gastrointestinal bleeding (Fnednch) 

Gastnc resection 

Reco\ ery 

0 

+ 

+ 

M 

lea 

Appendicitis (Craddock renninger 

Appendectomy 

Death 

■f 

+ 

+ 

if 

Simmons) 







\es 

Calculus pyonephrosis (Vermooten) 

Neplirectomy 

Reco\ery 

+ 

u 

+ 

M 

Prostatic hypertrophy (present report) 

Total perineal prostatectomy 

Recovery 

+ 

— 

+ 

It 

\es 


* Tablo from Craddock Fenninger and Simmona with 2 added caaea of Vermooten and this report 
t Patient sun nod operation one week but died with postoperative bemorrliagio pneumonia 
Symbols + Positive findings — Negative findings ± Questionable or inadequate findings 0 data not p'* n 
U Unknown (adopted child! 


Physical examination showed a well developed man in no apparent distress 
The blood pressme was 142/80, pulse rate was 76 A large ecchymotic area was 
present m the lateial portion of the right upper aim A sw ollen nodule w as lateral 
to the left deltoid legion No joint deformity was present other than a flexion 
contractuie of the left httle finger The lung fields weie clear, the heart was not 
enlaiged and the ihythm w r as regular No abdominal masses weie felt A retention 
catheter w r as m place The prostate w r as about thiee times normal size without 
any palpable evidence of malignancy The admission hemogram show ed hemo¬ 
globin 15 0 gm (109 per cent), erythrocytes 5,620,000, hematoent 50, platelet 
count 996,800, reticulocyte count 0 4 pei cent, prothrombin time 16 seconds or 
50 per cent of normal, leukocytes 15,700, with 85 segmented and 1 non-seg- 
mented cell, 12 lymphocytes and 1 eosmophil Admission blood chemistries 
showed sugar 67 mg pei cent, urea nitrogen 18 mg per cent, carbon dioxide 60 
meq/L chlorides 110 meq/L, albumin 4 5 gm per cent, globuhn 2 5 gm pei cent, 
sodium’ 140 meq/L, potassium 5 7 meq/L, serologic test for syphilis negative 
The bleeding time was two and one-half minutes The clot retraction test was 
normal Serum was ex-pressed within two hours His blood type was O Rh neg¬ 
ative The capillary fragility test was negative The coagulation time was 18 
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minute-, H minute-, ind 42 minute- lhe thromboplastin geneintion test showed 
an ibnormahtc of the antihemophilic globulin Vn a-sac flowed n deficiency of 
the antihemophilic globulin Vti mtrncenous pyelogram showed no obstruction 
of the upper urinnrc trot The ccstognm showed piostatic enlargement lie had 
periodic gro-s hcmituria tlnongh Ins catheter 

The hematologi-t thought i pro-tatectomi might be possible if the patient 
were to rec one fresh blood or plasma it eight-hour niteicols preceding and fol¬ 
lowing the procedure lhe onh alteiintnc appeared to be tube diamage of some 
tepe winch was al-o fraught with the danger- of urman tract bleeding 

On March 2(> i total perineal pro-tatcctonn wa- performed under saddle block 
ane-the-ia 1 lu-proceduie w i-elected-o 1 -to lea\ e no bleeding fo—a \11 bleed¬ 
ing cc—cl- were ligated a- ineticulou-h a- po-sible The bladder neck was anas- 
tomo-ed to the membranou- urethra V Penrose drain was left m place The 
patient w i-gnen 200 tc fre-li plasma or fresh whole blood at S-hour internals 
W hole blood wa- u-ed in amount- required to replace loss Plasm i w as used when 
replacement wa- not required The patient bled from lus wound and a large he¬ 
matoma formed between the rectum and pubic arch It was somewhat advanta¬ 
geous that the bleeding wa- confined to this area The bleeding piobabh would 
not hace been -o well confined had the incision been made in the lower abdomen 
The hematoma caused some rectal obstruction On the fifth postoperntne day 
Wangensteen suction was m-tituted through a Levano tube in the stomach The 
hematoma wa- drained be separating one side of the wound on the eighth post¬ 
operative e dae The po-toperatice hemoglobin reached its lowest point on the 
mnth postoperatn e due of G S gm He had Ins first bowel moiement on the 
eleeenth po-t operatic e day The perineal wound separated as a result of the he¬ 
matoma f-ee ere hematuria w lth clot letention for the first time dec eloped on the 
see cut een th postoperntne da\ \t this tune he began passing urine through the 
penneal incision He w as again placed on fiesh pla-ma or blood ee er\ eight hours 
The bladder was allowed to remain distended as a form of tamponade against 
the bleeding His blood urea mtrogen reached its highest point of 39 mg per cent 
at this time The tip of the catheter was found to be protruding through the 
penneal incision on the tw ent\ -fourth postoperatn e day A filtfonn and a No 12 
Philips catheter was passed easily into the bladder on the tlnrty-first post¬ 
operatn e day He continued to bleed penodically from the bladder and from the 
granulating penneal wound -Vcute epididymitis dec eloped on the twentc-mnth 
postoperatn e day He had no significant bleeding after the tlnrtc -third post- 
operatic e day Streptomccin, penicillin, gantnsm, terramy cm and mandelanune 
had been used to combat infection during his postoperatn e course After having 
recened 34 pints of fresh blood and 13V> pints of fresh plasma the patient was 
discharged from the hospital on catheter drainage on his sixty -eighth postoper¬ 
ative day After remoc al of the catheter, approximately one month after dis¬ 
charge, the patient coided well with good sphincter control He occasionally 
leaked some unne through the penneal fistula 
In October 1955 the fistula drainage increased X-ray revealed a calculus in the 
proximal urethra or the bladder neck He was readmitted to the I T mc ersity 
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Tawii 1 —Reported casts of major 'internal" surgery in hemophilia* 
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Cntena of Diagnosis 
of Hemophilia 

Associated Disease and Author 

Operation 

Outcome 

Lab 

data 
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DOS U 

Blndder polypi prostatic median b»r 

Poly pectonn 

Recovery 


— 

± 

M ' 


(Math<5 and Mitchell) 

Prostatic hy portrophy (flinrnan) 

I ulguratlon of median bar 
Pcrinenl prostatectomy 

Recox cry 

_ 

± 

+ 
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Art 

H 3 droncphrosis with infection Ofertz 

Nephrectomy 

Deatli 

+ 

dr 

+ 
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Mciks) 
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Peptic ulcer with hemorrhage (Wos 

( ostnc rejection 

Death 

0 

0 
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Peptic ulcer with hcmorrlmeo (Dmtlc 

( astroenterostomj 

Recox cry 
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and Beil) 








Appendicitis (Emile and Weil) 

Appendectomy 

Recox cry | 

+ 

0 

0 
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Tonsillitis and nppcndtcitis (Hoys) 

Tonsillectomy 

Recox cry 

1 - 

0 

0 

M 


Appendicitis (\aneo) 

Adenoidecto/m 

Appcndcctoim 

Appendectomy 

Death 

± 

0 

0 

31 

Art 

Appendicitis (Birch) 

Appendcctom\ 

Deathf 

+ 

1 + 

+ 

31 

Appendicitis (Pnmal 

Appendectomy 

Rccox-ery 

0 

0 

0 

M 

A« 

Appendicitis (Ciornn) 

Appendectomy 

Recox-cry 

+ 

+ 

- 

M 

Appendicitis (Hipslcy ) 

Appendectomy 

Recox erv 

0 

rt: 

+ 

31 


Appendicitis (Pax) 

Appendectomy 

Recovery 

0 

- 

+ 

31 


Ruptured spleen (Fricdnch) 

Splenectomy 

Recox cry 

0 

+ 

0 

31 


Gastrointestinal bleeding (rnednch) 

Gastric resection 

Recox ery 

0 

+ 

+ 

31 

A« 

Appendicitis (Craddock Fcnwnger 

Appendectomy 

Death 

+ 

+ 

+ 
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Simmons) 
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Calculus pyonephrosis (Vcrmooten) 

Nephrectomy 

Rccox-ery 

+ 

b 

+ 

31 

Proatatic hypertrophy (present report) 

Total perineal prostatectomy 

Recox-cry 


- 

+ 

3r 

Art 


* Table from Craddock Fenmngcr, and Simmons with 2 added cases of Vermooton and tlus report 
f Pntiont survned operation one week but deed with postoperntno hemorrliagic pnoumonin 
Symbols + Positnc findings — Ncffntne findings =fc Questionnble or inadequate findings 0 data not * lveD 
U Unknown (adopted chtld^ 


Physical examination showed a well developed man in no apparent distress 
The blood piessuie was 142/80, pulse mte was 76 A laige ecchymotic area was 
present m the lateral portion of the light uppei aim A swollen nodule was lateral 
to the left deltoid legion No joint defomntv was piesent other than a flexion 
contracture of the left little fingei The lung fields were cleai, the heart was not 
enlarged and the 1 hythm w as regulai No abdommal masses w ere felt A ietention 
catheter was in place The prostate was about three tunes normal size without 
any palpable evidence of malignancy The admission hemogiam showed hemo¬ 
globin 15 0 gm (109 per cent), erythiocytes 5,620,000, hematocut 50, platelet 
count 996,800, leticulocyte count 0 4 per cent, piothrombm time 16 seconds or 
50 per cent of normal, leukocytes 15,700, with 85 segmented and 1 non-seg- 
mented cell, 12 lymphocytes and 1 eosinophil Admission blood chemistiies 
showed sugai 67 mg per cent, urea nitrogen 18 mg per cent, caibon dioxide 60 
meq/L chlondes 110 meq/L, albumin 4 5 gm per cent, globuhn 2 5 gm pei cent, 
onrh , ’ pin meci/L, potassium 5 7 meq/L, seiologic test foi syphilis negative 
rt aJZiTme Z two and one-halt nnnutea The dot retract,on test ««s 
T r t s ® was expiessed within two horns His blood type wms O Rh neg- 
rt,TThe capillatv frag.htv test was nsgat.ve The co w olat,o„ t.me 18 
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minute- J3 minute-, md 42 minute.- The thromboplastin generation test showed 
an lbnormihtv of the intihemophilu globulin .An issiv showed i defieienc\ of 
the antihemophilic globulin Vn intravenous pvelogram showed no obstruction 
of the upper unn in tract The i\stogrun showed prodatu enhrgement He had 
penodn gro-s henntum through lu- catheter 

The hem itologi-t thought i pro-t itectoim might be possible if the patient 
were to receive fresh blood or pla-m l it eight-hour inten d- preceding and fol¬ 
lowing the procedure The onh alternative ippeared to be tube drainage of some 
tape which was d-o fraught with the dingers of unnnn tract bleeding 

On M irch 2(i i total penned pro-tatectoim w is perfonned under saddle block 
anesthesia Tin-procedure w i-elected so i? to lc n e no bleeding fo-si All bleed¬ 
ing \esscl- were ligated i- meticulou-h a-po-«ible The bladder neek was anas- 
tomo-cd to the inenibrinou- urethra V Penro«e druu was left m place The 
patient w is gi\cn 200 cc fre-h plasm i or fresh whole blood at S-liour mtenals 
Whole blood w a- u-ed m amount- required to replace loss Plasmi w as u-ed when 
replacement wa- not required The patient bled from his wound and a large he¬ 
matoma formed between the rectum ind pubic arch It wassomewhat advanta¬ 
geous tint the bleeding was confined to this area The bleeding prolnbla would 
not have been -o well confined lnd the incision beeii made mthe lower abdomen 
The hematoma cau-ed some rectal obstruction On the fifth postopentiv e dav 
Wan gen-teen -union was m-tituted through i Levine tube m the stomach The 
hematoma was drained bv separating one side of the wound on the eighth post¬ 
operative dav The po-toperativ e hemoglobin reached its lowest point on the 
ninth postoperative dav of 0 S gm He had Ins first bowel movement on the 
eleventh po-toperative dav The perineal wound separated as a result of the he¬ 
matoma ?ev ere hematuria with clot retention for the first time dev eloped on the 
seventeenth postoperative dav At this time he began passing unne through the 
perineal incision He was again placed on fresh plasma or blood ev erv eight hours 
The bladder was allowed to remain distended as a form of tamponade against 
the bleeding His blood urea mtrogen reached its highest point of 39 mg per cent 
at this time The tip of the catheter was found to be protruding through the 
penneal incision on the twentv -fourth postoperativ e dav A filiform and a Xo 12 
Philips catheter was passed easdv into the bladder on the tliirtv-first post¬ 
operativ e dav He continued to bleed penodicallv from the bladder and from the 
granulating penneal wound Acute epididvmitis dev eloped on the twentv-nmth 
postoperative dav He had no significant bleeding after the thirtv-third post¬ 
operative dav Streptomvcm penicillin gantnsin, terramv cm and mandelamme 
had been used to combat infection during his postoperativ e course .After having 
received 34 pints of fresh blood and 13*2 pints of fresh plasma the patient was 
discharged from the hospital on catheter drainage on his srtfv -eighth postoper- 
anve dav After removal of the catheter, approximate!} one month after dis¬ 
charge, the patient voided well with good sphincter control He occasionallv 
leaked some unne through the penneal fistula 
In October 1955 the fistula drainage increased X-rav rev ealed a calculus m the 
proximal urethra or the bladder neck He was readmitted to the t'mversitv 
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Hospital in Xocembei 1955 at which time a htholapaxy was pel formed Rather 
severe liemat til m follow eel and the patient w as again transfused with ten pints of 
blooel A second stone was lemoied Vngii'-t 15, 1950 He had no significant 
bleeding following the second htholapax\ Iiis hemoglobin at the time of his last 
admission was 10 2 gm oi 111 per cent and his blood urea nitrogen was 25 mg 
per cent He has letuined to Ins occupation is a school bus diiver Occasionally 
a few diops of uune leak thiough the political wound Uiinalysis was negatne 
when the patient was last seen on Maich 5, 1957 fie c oids well with good sphinc 
ter conti ol 


DISCUSSION Oh THL1UP1 

Macl*ailane md Biggs wain that ‘ the moi tahty in majoi opeiations, eienwith 
massive tiansfusion therapy, is iei\ high ” It becomes leadily apparent that 
major suigeiy should be undertaken onh with great caution m the presence of 
hemophilia The only known effective means of i educing the coagulation timem 
vivo in a hemophiliac is by the tiansfusion of flesh blood oi plasma or a prepara¬ 
tion of the globulin fiaction of plasma containing the antihemophilic factor This 
factor maj 1 - be piesent in stoied blood fiom a few horn's to seveial days The anti 
hemophilic factoi is letained foi many months m plasma which has beendnedor 
frozen soon aftei its withdiawal While tiansfusions with as little as 50 cc plasma 
might leduce the coagulation time of the blood of a hemophilic patient to within 
normal limits for as long as twenty-foui boms, this does not assure the hemostatic 
efficiency of the clotting mechanism A level of about thirty pei cent of anti 
hemophilic globulin must be obtained m the blood to produce a noimal clotting 
mechanism The tendency is to gn e lai^ei amounts of fresh w hole blood oi plasma 
rather than the fiequent small amounts formeily used To reach a level of 30 per 
cent of antihemophilic globulin m a lathei seveie hemophiliac, MaiFarlane and 
Biggs estnnate that the patient would ha\ e to lecen e a \ olume of fresh whole 
blood oi plasma in an amount equal to half the total blood volume This is m 
effect one-half of a leplacement tiansfusion with blood or plasma less than three 
hours of age Such a method of management has some possible adc antage over 
the moie fiequent smaller transfusions used m the patient reported above 
Vermooten’s patient was managed quite successfully with 44 units of anti¬ 
hemophilic globulin This substance has been quite expensive Some degree of 
resistance oi tolerance has been noted to develop in hemophiliacs treated re¬ 
peatedly with fiesh tiansfusions oi the antihemophilic globulin An anti- 
hemophiliac factoi concentrate fiom bonne plasma has been prepared m Mac- 
Farlane’s laboiatones at Oxford It is stated that 1 gm of this product has the 
activity of 20 pints of normal plasma Three patients wei e given repeated doses 
of this substance while being subjected to dental extractions Spaet suggests the 
possibibty that such an agent might some day be given like insulin for hemophilia 

SUMMARY NND CONCLUSION 

Hemophilia is a foimidable hazaid in major surgery There appears to be a 
mortality of about 40 per cent m hemophiliacs undergoing major internal surgery 
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case is repotted of a successful total piostateclomy m a hemophiliac The 
method of management includes the use of antihemophilic globulin, transfusion 
with fresh whole blood 01 fresh plasma and possibly a new antihemophilic 
factor concent late from bovine plasma 

Umvcrsitij Ho’rpilal, Baltimore-!, 4 / 7 / 
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-V case is lepoited of a successful total piostatcctomy m a liemophiliac The 
method of management includes the use of antihemophilic globulin, transfusion 
with fresh whole blood or fresh plasma and possibly a new antihemophilic 
factoi concentrate fiom bovine plasma 
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UROLOGICAL COMPLICATIONS I OLLOWING USE OF RADIOACTIVE 
GOLD LOR CARCINOMA OF UTERINE CERVIX 


M RICHARD CARLIN 

From (lie Deportment of Surgen/ (I rnlngi /), II otlmigton Unticrsiti/ School of Medicine SI 

Loini, Mo 

Rccenth, (onsidei.ible tonlioveisv h i^ de\eloped over the management of 
carcinoma of the uteimc tei\i\ between the ad\ocates of the surgical approach 
and the uh m ite= of madmtion In guieial, it is agreed that both methods of 
therapy icluot e nppioxim dclj the Mine stitisfienl cine late in the League of 
Nations stage 1 md 2 lesions The icasons foi fniluie by eit hei method m these 
early cases can best be explained In the anatomical and pathological char 
acteustics of this disease 1 Few patients no saved bj opeintion when the regional 
lymph nodes no positne md similaih leuuiences in nradiated patients are 
found frequently m the lateial parametnum These findings suggest that tumor 
cells are ilieidj outside the effectne uea of ni ldiation 01 opeintion at the time 
of initial tieatment and maikedlj induce the likelihood of cuie If these as 
sumptions tie tiue, better results should be obtained by more effective methods 
of irradiating the lateral paiametimm md the pehic Lymph nodes The para 
metnal injection of lodioactne colloidal gold was introduced as a means of 
irradiating the paiametiium with the hope that this method would increase the 
cure lates bj treating the areas of lymphatic diainage This expectation has 
been realized as the ovei-all result* have been bettci in cases treated with gold 
and radium than in cases treated with \-ray md indium 2 3 ILowevei, ui a small 
number of patients treated with ladioactne gold, senous complications in¬ 
volving the gemtouiinaiy tiact have occuned 4 hoi this reason, a renew of the 
cluneal aspects of these complications seems timely 

All patients who were treated with ladiouctive gold were also tieated by one 
or more of the comentional methods of therapy, that is, indium application 
and Wertheim hysterectomy The reasons foi the variations in the theiapeutic 
program have been explained in eaiher publications bj' Allen and Sheiman 6 
The preliminary expenmental woik on this subject has been published else¬ 
where 5 8 Radioactive gold was chosen foi seveial reasons It has a shoit half- 


Read at annual meeting of American Urological Association Pittsburgh Pa Mai 6-9, 

19 ^gherman, A I , Bonebrake, M D and Allen, W M The application of ladioactzve 
gold in the treatment of pelvic cancer Am J Roentgenol A Rad Ther 64 76, 1960 
* Allen W A Sherman, A I and Amebon, A N Carcinoma of the cervix Results ob 

tamed from irradiation of the parametrium with radioactive gold Am J Obst A Gynec , 

68 1433 1954 

•Allen W A Sherman, 4 I and Arneson, A N Further results obtained in the treat 
ment of cancer of the cervix with radiogold A progress report Am J Obst A Gvnec , 70 

786 <’ Hnm.brake M D and Sherman, 4 I Review of the complication from radium treat 
nf fnr enremoma of the cervix uteri J Mo State Med Assn , 49 19 1962 
“'“Sheman A I Bonebrake, M D and Allen, W M Radioactive colloidal gold for the 
, „Lancer of the female reproductive tract J Mo State Med Assn 49 24,1952 

treatment of cancer o and Allen, W M The experimental application of radio 

act've'golcTm t^e treatment of pelvic cancer Am J Roentgeno. A Rad 'ther 64 76,1960 
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Fig 1 \ rj\ t tkon lmmodntch after injection of radioactne gold to which diodrast was 
added It demon-trite- irea- in pehi- which are -objected to irradiation b\ gold solution 

life of 2 7 ch\- uid ‘10 per cent of its activity is m the form of beta particles 
This tends to gne an excellent loeih/ing radiation The gold is used m a colloidal 
suspen-non u-uilh m a concentrition of 1 5 to 2 me per cc The technique of 
its use is quite -miple With the pitient in the hthotonw position the fornix 
to be injected 1 - expo-ed and a Xo 22 gauge -pinal needle is inserted into the 
paracervical irea and earned through the mucosa, IMnckenrodt’s ligaments, 
and continued lateralh, angled it 20 to 10 degree- from the nudlnie, to approxi¬ 
mate the pehic will \s the needle is withdrawn the gold is injected Three 
sites of injection ire -elected in each pirametnum giving a uniform dispersion 
of the gold throughout the irea (fig I) 


UATE1U XL 


A- total ol H5 patient- were treated b\ the injection of radioactne gold for 
carcinoma of the female genitalia it Barnes Hospit il dunng the four-t ear penod 
from Januan 1050 through December 1954 (table 1) Of these, IS recened an 
injection of radioactne gold followed b\ a Wertheiru operation and pelvic 
lvmphadenectonn ^e\elite patient- recened radioactne gold m combination 
with one or more implantation- of radium In 42 patients the treatment con¬ 
sisted of radium implantation, radioactne gold injection, md a TTertlieim opera¬ 
tion One pitient wa- treated with radioactne gold onh, one with gold and 
external irradiation, and three with radioactn e gold and pehic evisceration 
The pathological chagno-i- wa- squamou- cell carcinoma of the cervix m 126 
patient- (m four of the-e a -upracemcil histerectonn had been done at an 
earlier date el-ewhere), adenoeireinonn of the cenix m set en patients, and 
adenocarcinoma of the endometrium in two pitients The patients ranged in 
age from 21 to SO \ ears at the time of ratiol treatment 


Sherman X I and Ter Pogo-sun 51 Lvmph node concentration of radioactive cold 
lwlomng interstitial injection Cancer, 6 123S 1953 

A. I Bonebrake M D Xrneson X X and Ter Pogossian M Clinical 
maowang different methods of radium application u=ed in the treatment of cervical 
cancer Xm T Roentgenol A Rad Ther 69 925 1952 1 
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Table 1 Genitourinary complications following use of radiouctuc gold Total number of 

cases, 135 


Associated with primiira disease 
Unilateral li\ droneplirosis 
Bilateral In droneplirosis 
Vesicoaaginal fistula 
Vesicocutancous fistula 
Renal tuberculosis 
Incrusted ca stitis 


4 Recurrent 
3 tumor 
2 
1 

1 

1 


Not associated with tumor recurrence 

Irradiation c\stitis 3 

Periureteritis with In droneplirosis 4 

C\ stitis and In droneplirosis 3 


The hospital chaits of all of these patients weie cuefulty leaaewed In 113 
cases no significant uiological conaplamts or findings followed tieatnient The 
woid, significant is used to emphasize the fact that naanj' patients had s 3 mptoms 
and signs of mild 01 tiansient C 3 r stitis Thoiough uiological nia estigation was not 
done unless the S 3 r mptoms weie model ate 01 sc\ ere and persistent Some patients 
in this group may well line silent obstiuctne disease of the ureters which has 
not 3 'et been discoaeied 

In the 1 emainnig 22 patients, significant uiological disease was demonstrated 
In 12 of these 22 the urological disease w as associated wath otliei clinical problems, 
usualh r rccuiience 01 persistence of the tunaoi, and it was theiefore impossible 
to evaluate the lole of the 1 adioactn e gold as a causatn e agent I 11 the gicup m 
which persistent tunaoi was subsequenth denaonstiated, foui patients had 
unilateial hydionephrosis 01 11011 a lsuahzation by mtiaa enous p 3 elographv, 
three had bilateral L^dionephiosis, two had aesicoa aginal fistulas, and one had 
vesicocutaneous fistula A 11 additional patient with unilateial haalronephrosis 
was proven to haae lenal tuberculosis by cultuie techniques, and tuberculous 
salpingitis w as demonstrated in the specimen 1 emoa ed at the time of a Wertheini 
operation Anothei patient had sea ere alkaline mciusted C 3 r stitis which was 
thought to be related to 1 supiopubic c 3 r stotom 3 r tube that had been inserted 
befoie conung to this hospital foi treatment 

The lemainmg 10 patients haae had senous uiological complications thought 
to be due to the treatment employed lathei than to then onginal disease In 
geneial, these complications haae fallen into three categones 1 ) irradiation 
cystitis alone (thiee cases), 2 ) uradiation peiiuietentis wath I 13 dionephrosis 
(foui cases), 3) a combination of C 3 mtitis and penuietentis (thiee oa-es) Four 
repiesentatia e cases aaall be reported 

CASE REPORTS 

Case 1 Irradiation cystitis BH Xo 240496,L G ,a 57-jeai-oId-w lute woman, 
aaas first hospitalized in J 11 I 3 1954 because of postmenopausal bleeding Initial 
examination leaealed moderate lnqiertension and marked exogenous obesity 
A biopsy of the ceramx aaas leported as squamous cell carcinoma, Broders’ t 3 qie 
2 The clinical classification w as League of Xations stage 2 
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On luh 11, l‘)54, tliei ipc wa« st art ed with m nitracac ltary and mti ivagmnl 
linplcnt it ion of r id ntm (4125 mg horn's) In Vugust l')54 hO me 1 idioactic e 
colloid il gold w p, injected into each pirametrium bv the usual technique Foi 
the week following this injection the pitient complained of urgency, frequency, 
and dysurn Dining the tlinxl hospitalization on August 28, 1054 she receiced 
the second implantation of radium (4125 mg horns) 
llie patient was admitted to the uiology sen ice m Janu an 1055 with a history 
of gioss total hematuria, the ‘passage of tissue in the mine,” urgency, dysuiia 
and maiked frequentj of two months’ duration An mtracenous pyelogram was 
tcchnii alh misatisfattoiv because of the patient’s obesity Bilateral retrogiade 
paelograms weie noinial Cystoscopy lecealed a sharply" demarcated ulcer, 
4 cm m diameter, located on the right anterolateinl wall of the bladdei and 
coaered b\ idhei-ent calc die material The tngone, ureteial onhees, and lenininder 
of the bhdclei wall weic noimal A tiaiisurethial biopsy of this lesion was pei- 
fornaed with m attempt to resect all of the calcareous matenal The suigical 
pathologist reported cliiomc cystitis with calcification, mediation leaction 
The pitient’s hematurn subsided after this tieatment 

On her fifth admission m Irebruary 1055, the patient again complained of 
gross total henntuiin associated with chills and fe\ei Bilateial costocertebral 
angle tenderness was the only significant physical finding An intracenous py- 
elogmm was negatne Cystoscopy recealed a lesion on the anteiolateral wall 
of the bladder, is before Again a transuiethral lescction of this ulcei was done 
and the pathology leport w is lnadiation cystitis This piocednre contiolled the 
hematurn ind the patient was discharged 

The final hospitalization in Mm eh 1055 was precipitated by a recurience of 
profuse hematuun thiee days befoie entry The patient had a puipunc l-ash on 
the skin of the right thigh and three plus edema of the entue right lower ex¬ 
tremity The hemoglobin was 7 gm , the nonpiotein nitrogen 22 mg Bleeding, 
clotting and piothrombm times were normal The patient was transfused im¬ 
mediately aftei admission, but the clinical picture of shock dec eloped despite 
the administration of whole blood undei pressure through both antecubital ceins 
Because of the uncontrollable bleeding, an emeigency supiapubic cyst ostomy 
was done on the afternoon of admission 

The bladdei was entered through a midhne supiapubic incision An men of 
necrosis of the bladder was found on the light anterolateial wall nuolvmg its 
entile thickness Xo specific bleeding points could be identified and the bleeding 
could not be controlled by suture ligatures around the area of neciosis The right 
half of the bladdei was packed through the cystostomy incision and this seemed 
to control the hemorrhage The post operatic e period was complicated by" fecer 
andpulmonarc consolidation, and the patient expired as a direct result of respn- 
atory difficulties on the sixth postoperatice day Peinnssion for an autopsy 
c\ as not granted 

It is of interest that this patient’s first urological complaints occurred im¬ 
mediately aftei the injection of radioactice gold and that the subsequent area 
of delayed radiation cystitis was located well awac from the bladder base The 
location of the lesion on the lateral bladdei w all makes it unlikely that thi« cc as 
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setondar} toiaduun application Piesumnbly, the ladntion cystitis was second 
aiy to a localized “hot spot” just outside of the lateial bladdei nail due to a 
heaxj local concentiation of ladioactne gold This w is the onh 7 fntnhtx m the 
entiie series dnectly attnbutable to the use of gold 

Case 2 Pcnurctcnln uitli In/c/rontphrosts B FI Ao 48297, 0 B C, a 51- 
yeai-old Negio woman, w is hospitah/cd because of postmenopiusal bleeding 
Ceivicnl biops} 7 was icpoited as squamous cell cnicmoma The clinical classifi 
cation w as League of Xations stage 2 The rem imdei of the physical examination 
and basic laboiaton tests weie within noimal limits 
On May 5, 1951 indium was applied to the cei\i.x in a colpostat (5250 mg 
houis) No immediate complications followed On Maj 23, 1953, 65 me radio 
actne gold was injected into each paiametimm in the usual manner On Julj 
9, 1953 the patient leturned to the hospital foi the final radium application 
(1935 mg hours) 

One month later the patient letuined to the hospital because of nausea, x omit- 
mg, and lowci abdominal pnm The tempeintuie and white blood count were 
modeiately elevated The clinical diagnosis was pehic cellulitis and good re¬ 
sponse followed adnnmstiation of paienteial fluids and chemotherapy An in¬ 
travenous pyeloginm (fig 2, A) was mteipieted by the radiology department as 
nonvisualizntion of the right kidney, hj'dionephiosis and hjdioureter on the 
left, and a filling defect of the left half of the bladdei 

The patient’s last hospitalization was m Septembei 1953, at which time she 
again complained of nausea, vomiting, and lowei abdominal pain The cluneal 
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Case 2 A, intravenous pielogrom tiro months after injection of radioactive gold 
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Fig 3 Case 3 Intrnv enous p\ elogrnm one and one half \ ears after gold injection demon 
strates left ureteral obstruction just below pehic bnm 

diagnosis Mas post-irradiation syndrome The nonprotem nitrogen Mas 17 mg 
per cent Irnprot ement Mas noted after the administration of mtrav enous fluids 
and antibiotics Lrological consultation Mas not requested 
Following discharge, the patient Mas carefully followed in the Tumor Clinic 
She has remained free of symptoms and mthout. evidence of recurrence Intra¬ 
venous pyelograms Mere obtained in October 1956 (fig 2, B) because of the 
interest stimulated by tins stud} The right, kidney Mas not visualized at the 
end of tn o hours and the left collecting sjstem nas interpreted as normal 
Since a complete urological stud} m as ne\ er made in this case, it is difficult 
to dran an} exact conclusions Nev ertheless, the occurrence of bilateral ureteral 
obstruction is of interest The location of the point of obstruction on the left 
was just beloM the pelvic bnm, that is, sev eral centimeters abov e the usual site 
of ureteral injury due to radium The silent nature of the left h\ drouephrosis 
suggests extrinsic ureteral compression, the reversibiht} suggests radiation 
injur} rather than metastatic tumor Certandy this case emphasizes the value 
of routine pretreatment pyelographic study 

Case 3 Periureteritis with hydronephrosis B H No 231912, E A J , a 50-} ear- 
old-nhite female, Mas first examined because of postmenopausal bleedmg A 
cervical biopsy was reported as squamous cell carcinoma The clinical ev aluation 
was League of Nations stage 2 The patient had no past history of renal disease 
On Apnl 18, 1954, radium Mas applied m a colpostat (3740 mg hours) On 
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secondary toiadium ippluntion Picsuinnbly, the ndmtion cystitis was second 
aiy to a localized “hot spot” just outride of the latci d bladder wall due to a 
heny loc d concent! ition of 1 idiontne gold This u is the onh fntnlitvin the 
entnc senes dnectly ittnbutable to the u^c of gold 

Case 2 Pcrvirchnhs u ilh lu/rtroiH pit rows BIT No 482 ( )7, 0 B C, a 51- 
yeu-old Ncgio woman, u is liospit di/cd because of postmenopausal bleeding 
Ceivied biopsy" was lcpoilcd as sfjuainous celf carcinoma The clinical clm-sifi 
cation w as League of X'itions stage 2 The icmainder of the physical examination 
and basic laboiatoiT tests weic within noimal limits 
On May 5, 1955 indium was ipphed to the cci\i\ m a colpostat (52a0 mg 
hours) No immediate complications followed On May 23, 1953, 65 me radio¬ 
active gold was injected into carli pinmetnum m the usual manner On Iul\ 
9, 1953 tlie patient leturned to the liospit ll foi the final indium application 
(1935 mg hours) 

One month latei the jiatient leturned to the hospital because of nausea, \onnt 
mg, and lowei abdominal pain The tempeiatuie and white blood count were 
moderately" elec ated The clinical diagnosis was pehic cellulitis and good re 
sponse followed idnunistintion of paientei d fluids and chemotherapy An in¬ 
travenous pyelogiam (fig 2, A ) was mteipieted by" the indiology department as 
nonvisuahmtion of the right kidney, hyuJioneplnosis and hydioureter on the 
left, and a filling defect of the left half of the bladdei 
The patient’s last hospitalization was m Septembei 1953, at which time she 
again complained of nausea, vomiting, and lower abdominal pain The clinical 
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ttti-i Case 2 A, intravenous pielogram two months after injection of radioactive gold 
Nnf e non visualization of right kiclnei in GO minutes, hydronephrosis and h> drourotor on the 
M( /rintravcnous pvelogram two and one half >ears after gold injection 
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Fig 3 Case 3 Intravenous pv elogram one and one half a ears after gold injection demon¬ 
strate left ureteral ob-truction jibt below pelvic brim 

diagnosis Mas post-irradiation svndrome The nonprotein nitrogen was 17 mg 
per cent Improvement was noted after the administration of mtnnenous flmds 
and antibiotics Urological consultation was not requested 

Following discharge, the patient was carefulh followed in the Tumor Clinic 
She has remained free of svmptoms and without evidence of recurrence Intra¬ 
venous pvelograms were obtained m October 1956 (hg 2, B ) because of the 
interest stimulated bv this studv The right kidnev was not visualized at the 
end of two hours and the left collecting sv stem w as interpreted as normal 
Since a complete urological studv was nev er made m this case, it is difficult 
to draw anv exact conclusions Nev ertheless, the occurrence of bilateral ureteral 
obstruction is of interest The location of the pomt of obstruction on the left 
was just below the pel vac brim, that is, sev eral centimeters abov e the usual site 
of ureteral injurv due to radium The silent nature of the left hydronephrosis 
suggests extrinsic ureteral compression, the reversibihtv suggests radiation 
injurv rather than metastatic tumor Certamlv this case emphasizes the v alue 
of routine pretreatment pv elographic studv 

Case 3 Periureteritis inlh hydronephrosis BH Xo 234912, E A J, a 50-v ear- 
old-white female, was first examined because of postmenopausal bleeding A 
cervical biopsv was reported as squamous cell carcinoma The cluneal ev aluation 
was League of Nations stage 2 The patient had no past historv of renal disease 
On April IS, 1954, radium was apphed m a colpostat (3740 mg hours) On 



May 7, 1054, 70 me gold na 1 - injected mto each paiametnum m the usual 
niaiinei On Mai 28, 1954, the final indium application (3240 milligram hours) 
i\ as performed Theie ueie no symptoms of genitourinary tinct disease following 
any of these piocedures 

In Octobei 1955, the patient was hospitali7ed became of acute Ion bach pain 
of ten days’ duiation The clinical impression nas herniated intervertebral disc 
and theie was a good lespouse to consen atn e measures The gj necologist could 
find no evidence of lecuiicncc of tumor X-rays of the spine and pelns uere 
negative foi metastatic legions The unnalj'sis nas negative Intiavenous pyelo- 
gi ims (fig 3) iciealed a maiked left hj dronephrosis and hydroureter with the 
point of obstruction at the peh ic bum The uietei below this point appeared 
normal The right collecting sj’-stem nas normal Furthei urological evaluation 
n as not requested 

The patient has lemained fiee of symptoms and without e\ idence of lecurrence 
since this episode She leturned foi intia\enous pyelogiams m October 1956 
at oui lequest No change had occuired in the status of the upper urinary tract 

Uiological consultation nas not requested in this case The patient had no 
lnstorj of pie-e\isting renal disease and no e\ idence of pehic cellulitis after 
tieatment The patient has been clinically fiee of tumoi foi two and one-ha 
yeais The location of the uieteml obstuiction was just below the pelvic brim 
and suggests that the ladioactive gold injection lather than the radium appli¬ 
cation was responsible for the uieteia! obstiuction 

Cose It Cystitis and uretenhs B H No 241750, D W, i 37-j'ear-old-Negro 
woman, was first hospitalized in August 1954 because of a yellow vaginal dis- 
cliaige No symptoms neie referable to the genitourinary tiact A cervical 
biopsy nas repoited as squamous cell carcinoma, Broders’ tj'pe 2 The classify 
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cation mis League of Nations stage 1 On September 3, 1954, a pretreatment 
intnnenous ptelogram was obtained (fig 4, A) and interpreted as normal 
The fi\ e-mmute film is illustrated and the compression blocks are m place 
Subsequent films m this senes demonstrated prompt emptnng of both collecting 
sa stems The following da\, 60 me radioactne gold was injected into each 
parametnum in the usual manner Immediateh after this injection the patient 
complained of frequenct, d\sum and lett sciatica * Two weeks later, radium 
was applied in a colpostat (41S0 mg hours) The recoten was uneaentful but 
the unnan sAmiptoms persisted 

On October 30, 1954, the patient was readmitted for a TVertheim h\ stereetoim 
She still complained of dtsuna and left sciatica Pehic examination repealed 
marked mduration of the left parametnum extending to the lateral pelvic wall 
^ preoperatne intra\enous pielogram (fig 4, B) nnealed nomasuahzation of 
the left kidne\ two hours after the injection of the contrast medium and delaj ed 
filling with h\ dronephrosis on the nght A Wertheim In sterectoim with pelvic 
Ivmphadeneetonn was done in Xoa ember 1954 The surgeon encountered a 
hematoma in the left pannesical space A perforated ulcer, 3 cm in diameter, 
was noted on the left antenor wall of the bladder The edges of this ulcer were 
excised, the defect closed The bladder was drained be a suprapubic catheter 
and a ureteral catheter was passed easih to the left kidneA and brought out 
through the ca stostoim openmg Xo tumor was seen m the gross specmien 
Ou the fifth postoperatn e dax the ureteral catheter was pulled out be error and 
the temperature rose to 3S 5°C Urological consultation was first requested at 
this time An intnn enous pc elogram rex ealed progression of the nght he drone- 
phrosis and hx droureter, and distortion of the left lateral wall of the bladder (fig 
d, C) Be this time the suprapubic fistula had closed spontaneoush and the pa¬ 
tient was \oidmg The urological consultant recommended unnan dixersion 
but the gynecologist felt that further obsen ation was m order 

One month later further urological studx was requested because of the per¬ 
sistence of a low-grade temperature ele\ ation A gravitv exstogram (fig 5) 
demonstrated extrapentoneal unnan extra a asation CYstoseopx disclosed a 


Sciatica has been the most distressing neurological complication 
moactive gold and will be the subject of a subsequent report 


following the use of 
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“baggy", necrotic left anteiohteial bladdei wall A uretenl catheter was passed 
to the left kidney" peh is with ea c e and icmained indwelling for seieral days 
The temperatuie gradually returned to noimal and the patient was then dis 
clnrged approximately two months after her radical hysterectomy" 

In Januaiy 1955, the patient returned to the hospital with a complaint of 
fatigability, frequency and dysuna She continued to hn\ea low-grade tempera 
ture elevation Urine culture l-evealed Aerobacter aerogenes which was sensitne 
only" to chloiomy cetin, but a clinical trial of this drug did not result m any 
impiovement An intiavcnous pyrnlogram was lepeated and was unchanged 
This time urologic opinion pre\ ailed and an exploratoiy laparotomy" was done 
Bilateial maiked pern esical induration was present, more piominent on the left 
Urinary dnersion was accomplished by anastomosing the ureters to an isolated 
segment of ileum The postoperatne course was uneventful and the patient 
had immediate symiptomatic mipioi ement 

The patient has been seen frequently" in the outpatient clinics up to the time 
of this writing She feels well, has gained 30 pounds and has had no difficulty 
with the management of hei ileostomy bag 

In May" 1955, an intravenous pyelogram was repeated (fig 6, A) Some re 
giession of the right hydionephiosis was noted In addition there wms evidence of 
visualization on the left which was quite definite on the original \-ray" We were 
interested in the patency" of the ureteioilenl anastomoses and did a reflux ileogram 
A Foley" cathetei was inserted m the ileostomy" and the balloon inflated The 
usual cystogiam medium was then allowed to flow thiough the catheter by 
gravity and piomptly" regurgitated into both collecting systems (fig 
indicating adequately" patent uieteral orifices The most recent mtrnenous 
pymlogiam one y"eai after unnaiy dneision demonstrated additional return of 
“function” on the left (fig 6, C ) The patient has lemained clinically" well since 
the ureteral transplantation and has no evidence of lecuirence of her tunioi 
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COMMENT 

One hunched nod tlurtj-(i\c patients receiied radioaetne gold ns pait of the 
treatment of uterine caieinonin and 10 of these subsequently had significant 
complications imohing tlic genitourinnrj sc stem Certainly, m some patients 
dehjed complications have dc\ eloped but the patients lime sought medical 
care elsewhere uid therefore do not appear in this senes Others ma 3 r have partial 
or complete mcteral obstniction ivithout sjmptoms and for that reason have 
not been imestignted Many patients whose symptoms were mild, pmticularlj' 
wath regard to cj stitis, ha\ e not been studied Considering the probable additions 
to the group wath demonstrated uiologic disease, it still appears that extensive 
surgery and irradiation ha\e been accomplished in this senes of patients wath a 
urologie moibidity of less than 10 per cent and a urologic mortnhtv of less than 
1 per cent 

It is alw a vs difficult to pinpoint a single etiological factor responsible for 
urologic complications m a patient treated for carcinoma of the cervix because 
of the multiplicity of therapeutic agents imohed Those patients in whom re¬ 
current tumor was demonstrated liaie been eliminated fiom this discussion in 
order to limit the analj-us to the lole of the therapeutic agents Of course, it is 
well knowai that metastases fiom tieated cenical cartinomn may not become 
apparent foi mam veers aftei the initial therapj Pei haps some of the cases 
presented maj ultimateh deielop tumor recunence but at present all are con¬ 
sidered to be cuied Theie is a good likelihood that this is a aalid assumption 
since the group happened to be limited to stage 1 and 2 lesions A single case of 
adenocarcinoma of the cei\i\ had a Wertheim hj sterecton\\ and no positne 
lymph nodes were demonstrated 

In most of the cases then, the task is to place the blame on the radioactive 
gold injection as distinct from the radium application Duimg the case presenta¬ 
tions seieral far tors weie emphasized which seem to indicate that the radiogold 
was actual^ primarily lesponsible foi the uiologic complications In four cases 
the symptoms of bladder nntation began immediateh after the gold injection 
In two cases the association of cystitis with sciatica pointed to the role of the 
radioactn e gold In three patients, the point of uieteml obstruction demonstrated 
was just below the pehic bum, tint is, seieral centimeters above the usual 
site of radiation ureteral injury fiom com entional radium applications 8 In three 
cases the location of the radiation ostitis was on the anterior and lateral wall 
of the bladder rather than the bladder base or letrotngonal aiea This combi¬ 
nation of findings has led us to the conclusion that the radioactive gold injection 
w as the mam source of difficult}' 

Pelvic cellulitis not infrequently follows high dosage radiation therapy to the 
cern\ This was the clinical diagnosis m three of our ten cases Therefore in¬ 
fection might, be consideied as the piimnrj factor in the etiolog} of ureterectasis 
How ei er, several instances of peh ic cellulitis in this senes ha\ e occurred without 
ptelographic or eystoscopie eradence of unnan tract disease In addition, it was 

147* mtt SUr ’ E E Thc “ rCter " nd ltS ,,nohement ln P ehlc irradiation Radiolo© , 42 
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the clinical impression in these three rises th it the pelvic cellulitis was a direct 
lesult of tlic ladioactivc gold injection 

The clvuactcristics of radiation cjstitis encounteied m this senes were m 
no way different fiom the cystitis desenhed by otheis resulting from the use of 
radium 10 11 Only the location of the lesion m the bladder was different In 
discussing the typical del lyed cystitis aftei the use of radium, Dean stated that 
“ridintion ulcer is always located on the postenor third of the bladder base 
and almost always m the midhne Laige ulceis have been seen extending upward 
on the posterior wall, but I have ne\ or found mvoh ement of the trigone, anterior 
ot Intel a! walls ” li In our cases, the madiation ulcer was located on the lateral 
wall of the bladder The theiapeutic challenge presented by this complication 
still lemains 1 * 14 It is of interest that one pitient was dramatically benefited 
by the use of a uterine curette to leniovc the calcareous surface of an ulcer 
Seven! authors have reported fatal bilateral hydronephrosis following irradi¬ 
ation of cervical eaicmoma without demonstrable tumor at autopsy 1619 On 
the other hand, some have doubted the axistence of ureteral obstruction fiom 
radiation injury alone and without endence of metistatic tumor 19 A consensus 
of lecent literature" 0 21 would seem to agree with Spence who stated that “close 
analysis of reported cases reveals th it although there are occasional exceptions, 
most of these reported as having stnctuie due to radiation progiessed to death 
with tumoi m the broad hgment Lhcteiai obstiuction lbore the intramural 
portion of the ureter is pnmnnlv due topaiametrml extension of the neoplasm 
Spence also stated that “since the cause of uieteial obstiuction is tumoi m 
the bioad ligament, the pioblem is insoluble by the urologist and must await 
impioved ladiation techniques which wall rid the bioad ligaments of obstructing 
growth ” The use of a radiation souice that has been injected directly into the 
parametnum has evidently altered some of these concepts Case 4 is a good 
example of ladiation peiimetentis The fact that this was an eaily lesion and 
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-V 7 r-o tumo~ —a- cemonstrated in the ~r>euin»ii remoted b;> WeTheun hys- 
;^-g- ;fmv and i>e re h-mphadenef >0*3" makes the likelihood oi persistent 
Ttimo-err .-..phi 

The t> -a tor mo-^ a^ti-e Datamation br the urotogist m the e aluat’on r*l 
m' -lit? ~n~h can.in'■*m 2 of the urn-me eervrs has oeen made V-Iore - Tin; study 
i.irthe~ emp hasm ^d th - r.«^ As a result o some of on- eariv uro 1 ogm difncuhies 
ah pat eats -rho am ;fr to md-oam.e go’d ha~e a mom crmp’ete pre- 

rmatm^nt uro ogir e alaai on Final! ”'e hate be^me convinced ol the value 
r roji.ne pye^graphic stud; afie~ meatmen* and c* the aamsability <T prompt 
surgical mm—-enron ana unnar- on. e-~~on m the presence o. s’gmroant bilateral 
urr-mmd ob^Tmtt'nn 


The meoms r; l>5 aa* earn —h uterine c-artmoma treated or the m ett on 
( rameaefre goM into *lm aaran.e'mirn ha* e b°m anal-sed The re^onis oi 
m~e*al < me pat eats *n*n uro’ogiea! compLeations ha.e been presented 

A teeamone fo- reT~ozrr.ee filling ol me upper urmarr mar-: m oat ent~ "nth 
are'enal omersirn to an ileal segment ha- oeen menroned 
The a^tho~ mshes to thmlt Drs Willard Allen and Aimed Q herman tor tv-r- 
m_ss:rn to is 1 m° imrenal pm-ided o~ their patients and parncularly fo~ 
their t oi^ oo-epma* rn m me analysis ard presentafon o: this ma'enal 
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the clinidil impulsion in these tlnee discs lliil the pvlvic toilulilis was n direct 
icsiilt of the uidioactne gold injection 

The clmiacteiistics of ridiation (n st 1 1is emountcicd in this faeries were m 
no way difTcicnt fiom the cystitis described by otheis resulting from the use of 
i idium 10 11 Only the location of the ic-ion in the bladder was different In 
discussing the typical delayed cystitis after the use of radium, Dean stated that 
"ladiation ulcer is always located on the postenor third of the bladder base 
and almost always m the midlinc Laigc ulceis have been seen extending upward 
on the postenoi wall, but I have novel found involvement of the trigone, anterior 
oi lateinl Avails ” 12 In our cases, the in idi ition ulcei was located on the lateral 
w ill of the bladder The thei ipeutic ch illenge presented by this complication 
still lemains 13 14 It is of interest that one piticnt w is dramatically benefit 
by the use of a uteimc cuictte to rcmo\c the calcaieous surface of an ulcer 

Seveial authors hue leported fatal bilitcial hydioneplirosis followang irnidi 
atiou of ceivioal caicmoma without dcmonstiablc tumoi at autops}"' 11 O' 1 
the othei hand, some have doubted the existence of ureteinl obstruction from 
indiation injury alone and without evidence of metastatic tumor 16 A consensus 
of iccent hteinture 20 21 would seem to agree with Spence who stated that close 
analysis of reported eases leveals that although theie are occasional axceptions, 
most of these lepoited as having strictuie due to i ichation piogressed to dent i 
with tumor m the broad ligment Uicteinl olistiaction above the mtnmurn 
portion of the meter is piimnuly due top uametii il e\ tension of the neoplasm 

Spence also stated that “since the cause of ureteial obstruction is tumor m 
the broad ligament, the pioblem is insoluble by the uiologist and must an ad 
impioved ladiation tcchmciues wdnch will iid the bioad hgiments of obstiuctmg 
growth ” The use of a radiation souice tli it has been injected dnectly into the 
paiametnum has evidently alteicd some of these concepts Case 4 is a good 
example of ladiation peinueteiitis The fict that this w r as an emly lesion and 

10 Denn, A L Injury of the urmarj bladder follow mg irradiation of the uterus J 

Urol ,29 550 1933 . ... 

11 Graves, It C , Kickhnm, C J and Nafhanson, I T Bladder complications ol in 

treatment of carcinoma of the cervix Sure , Gj net A Obst , 63 785, 1030 T 

11 Dean, A L Injury of (he urinary bladder following nradintion of the uterus Am J 
Obst & Gynec , 26 007, 1933 

11 Pereky. L and Austen, G Jr ACTII radiation cj stitis J Urol , 70 724,1953 

14 Dean, A L and Slaughter, D P Bladdei injury subsequent to irradiation of the uterus 
J Urol , 46 917, 1941 

16 Everett, H S Urological complications following jielvic irradiation Am J Obst <v 

Gynec ,28 1, 1934 . 

19 Everett, H S The effect of carcinoma of the corvix uteri and its treatment upon tut 
urinary tract Am J Obst A Gynec , 38 889, 1939 

17 Schmitz, H Complications in urinary tract due to carcinoma of the uterine cervix 
nr irradiation treatment Am J Roentgenol , 24 47, 1030 

° a Smith G G and Leadbettor, W F Effect of irradiation on low er ureters Tr Amor 
Assn Gemtounn Surgeons, 35 195,1942 „ 

19 Beach E W Urologic complications of cancer of the uterine corvi\ J Urol , 68 

y a ib W L Urological complications of carcinoma of the corvix J Urol , 47 OSO, 

1942 Ureteral obstruction following irradiation treatment of cancer of the 

H w™t I Sum Gvnee & Obst , 60 69, 1942 
cervix west j t. > tv D M Ureteral obstructions associated with carcinoma of 

“ Spence H M tyf 219 1949 
the corvix J Urol , 62 21U, 
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tint no tumor was demonstrated m the specimen remoaed ba Wertheim lns- 
terectonn and pehac h mpliadeneetonn makes the likehhood of persistent 
tumor \ en slight 

The plea for more nctne participation bv the urologist in the e\aluation of 
patients wath carcinoma of the uterine cen i\ has been made before u This studi 
further emphasized this need As a result of some of our earh urologic difficulties, 
all patients who are now to recene radioactne gold ha\e a more complete pre¬ 
treatment urologic eialuation Tinalh, we ln\e become coimnced of the talue 
of routine pjelographic stud\ after tieatment and of the ad\lsabihti of prompt 
surgical inten ention and urman dn ersion in the presence of significant bilateral 
ureteral obstruction 


SLMUAm 

The records of 135 patients with uterine carcinoma treated bi the injection 
of radioactne gold into the pninmetnum hate been anahsed The records of 
several of the patients with urological complications hate been presented 

A technique for retrograde filling of the upper unnan tract in patients wath 
ureteral dn ersion to an ileal segment has been mentioned 
The author washes to think Drs Willard Allen and Alfred Sherman for per¬ 
mission to use the material provided b\ their patients and partieulnrh for 
their close co-operation in the anahsis and presentation of this material 

607 A Grand Blid , St Loins, Mo 
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THE STANDARDIZED COLUMBIA UNIVERSITY CYSTOGRAAI 

ARCHIE L DEAN, JR, JOHN Iv LVTTIMER and CORNELIA B McCOF 

Front the Squicr Urological Clime, Columbia Umicrsily, the Presbyterian and 
Babies Hospitals, New I ork 32, N Y 

In evaluating the success of treatment m children with dilated unnary tracts, 
cj'stograms aie frequently taken befoie and aftei therapy and compared to see 
v hether impiovement has occurred This examination is of gieat value Howet er, 
if the contiast medium is not injected with identical pressures each time and by 
the same technique each time, comparisons of even the simplest cystograms will 
not be valid In the past, at this hospital, cj'stogiams weie made bj r filling the 
bladder with ladiopaque material until the patient complained of feeling full, 
then the ladiograms weie taken Difficulties m interpretation of the resultant 
studies aiose because of varying degrees of filling of the bladdei Because of the 
lack of a standardized technique, postopciatne followup examinations were not 
comparable Accuiate compaiisons of cjstogiams made at different clinics also 
were not possible (fig 1) 

As a fiist step tow aids achieving consistent pictures, we felt that we needed a 
standardized technique foi a simple cystogram which incoipointed the ad\ances 
suggested by Stew ait, Roth and others, such as the delayed film and the addition 
of antibiotics to the contrast medium, foi example It should be cleaily under¬ 
stood that it is desirable that each film be inspected as it is dec eloped so that 
additional special films can be added if special indications are seen For instance, 
the “squat shot” of Boyce and Vest may show the lower ureters, or films taken 
during voiding may show reflux only at that time, or massage of the filled bladder 
may cause reflux, or the addition of “floating hpiodal” may demonstrate partial 
impairment of bladdei efficiency As a furthei method of nn estigntion, cj'sto 
grams may be made by instilling a small amount of radiopaque fluid into the 
bladder, and allowing the bladder to fill slowly, by the natural accumulation of 
urine, as suggested by Stewart These pictuies may add furthei mfoimation and 
are likely to show bladder sizes different from those shown by any standaid 
piessure technique However, if this technique is the only one used some lesion 
may be missed, as shown in case 4 Moieorer, this technique requnes repeated 
x-ray exposures at 15 to 30-minute inteivals for as long as two oi thiee hours 
Such lengthy examinations are not feasible as loutine procedures foi ei y cysto¬ 
gram They can be added w hen indicated 

The purpose of thi s report is to desciibe a piactical, rapid, standaidizedcj'sto- 
gram technique now' utilized on the Babies Hospital service of the Squier Urolog¬ 
ical Clinic This method includes several measures directed at revealing the 
presence or absence of impaired drainage Over one hundred of these examina¬ 
tions have been performed without any untoward reactions 

Read at annual meeting, American Urolog.cal Association Pittsburgh, P„ , Maj 6-9, 
1957 
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Fig 1 Three cvstogram? performed on same patient On left container of contrast 
medium was hung exacth 12 inches above svmphisi- pubi= of patient and fluid allowed 
to dnp into bladder b\ grant! Cistogram taken when the dnp stopped The procedure 
was repeated with the reservoir at 24 lnebe- (60 cm 1 in center photograph and at height of 
3G inches in the film on right Renal pain occurred with the ne'er! oir at 36 inches 

METHOD 

A small urethral catheter is inserted into the patient’s bladder while the child 
is still among familiar surroundings in his bed or on his ward The catheter mar 
be either taped in place or a small Fole\ catheter mat be used Set end minutes 
later the child is taken to the radiologt department where the ctstogram is 
to be performed A material which we hate found satisfictort to instill into 
the bladder for this purpose is a nurture of two ampules of hvpaque 1 (30 cc 
each) asepticallt mixed with 200 cc sterile isotonic saline The saline is obtainable 
in aseptic pretaouslt prepared disposable flasks containing 250 cc 50 cc of which 
are discarded Plastic disposable tubmg which has a threaded cap at one end, 
mailable under the trade name of tenopak is then screwed to the top of the 
flask as for an intrai enous infusion The tip of the plastic tubing is attached to 
the cleaned end of the urethral catheter, and the flask is hung from a pole exacth 
24 inches (CO cm ) abote the =wmplnsis pubis of the patient YTe hme found 
that higher pressures mat cause kiduec pain in patients with reflux and that 
lower pressures mar give inadequate filling 

Immediate!! before beginning the flow of radiopaque fluid into the bladder, 
500 mg neomvein is injected into the tubmg This helps to at oidfebnle reactions 
The hvpaque mixture is then allowed to dnp into the patient s bladder at a 
rate of 120 drops per minute In the case of infants, we routmelv send a bottle 
of formula with the patient to the radiologt department The patients are git en 
formula while the bladder i- being filled This not onlt quiets the child but dis¬ 
tends the stomach with gas so as to better outline the lndnet s TVhen the ultra- 
vesical pressure increases to such an extent that the fluid no longer runs into the 
bladder, the catheter is clamped and an \-rat is taken If tesicoureteral reflux 

1 Hvpaque =odium brand of diatnzon3te sodium sterile 50T aqueous solution Win- 
throp Laboratories New L o*-k N V 
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Fig 2 C\ stogram in progress The cont ras! medium is in 11 container tw enty four inches 
(60 cm ) above the child's Madder 

Taull 1 1 cclnttquc of yrat ily cysloyram 

200 cc saline and 
GO cc In pnque (50%) 
mixture plus 0 5 gni neomycin 


Fill bl iddcr In graviti 
120 drops i>er nnnutc 


i 


If bilateral reflux 



A Infants Empty blad B Older childicn 

der by catheter to “Triple \oiding” vith 
demonstrate “trapping” film after each \ oiding 

or “free” reflux _ 

Mo Reflux 

Allow to \oid and take \ 
raj to check whether reflux 
then occurs 



If no reflux , or 
unilateral reflux 

30 minute delated 
film with catheter 
cl imped 



Reflux 

Either bilateuil or 
unilateral Do is in 
\. md B aboi e 


occurs an attempt is made to detcimmc whctliei “ti-ippmg” is present in the 
ureters In infants this is most easily detci mined by opening the urethral cathetei 
and diaming the bladdet foi ten minutes, followed by i second \-ray expostue If 
no residual opaque material is i isttulized in (he Kidneys oi meters, then it is 
ar i no significant ureteiopelvie oi urclciox cmuiI obstruction is pieseut 

I 11 seen, additional films are (ikon to determine how long 
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it takes for complete evacuation In older children who can void on command 
(after bilateral vesicoureteral regurgitation is demonstrated) the catheter is 
removed and the patient instructed to void An \-rav is taken and then the 
patient is urged to w alk around the bathroom and to v old twice more, at mterv als 
of one minute, with \-rav s taken after each v oiding Some children with ureteral 
reflux wall completelv emptv dilated ureters and kidnevs of radiopaque material 
bv such triple v oiding 

If no reflux is present on the first film or if the v esicoureteral reflux is onlv 
unilateral the catheter is clamped for about thirtv minutes and a repeat \-rav 
is taken in an attempt to demonstrate delaved ureteral reflux Even if no re¬ 
gurgitation is found after this delav a post-v oiding” x-rav at this time mav 
demonstrate vesicoureteral regurgitation Figure 2 illustrates the evstogram 
apparatus Table 1 explains the plan of procedure 


ILLL STRATI VE CASES 


Cascl (Xo 23557S) An S-month-old male child was transferred to the Babies 
Hospital from another hospital because of recurrent fev er of unknown etiologv 
\n excretorv urogram was performed the dav pnor to transfer bv making a cut 
down on the child’s ankle vem Although function was poor, faint visualization 
suggested bilateral hydronephrosis On the dav of admission a gravitv cv stogram 
was performed It clearlv outlined bilateral hv dronephrosis and bilateral uretero- 
v esical junction stenosis (fig 3) The child has improv ed following bladder neck 
resection and ureteral meatotonues 

Case 2 (Xo 906717 ) The patient was one of 9-vear-old identical twin bovs, 
both of whom had dilated bladders and bladder neck contractures This bov 
underwent retropubic bladder neck resection and right ureteral meatotomv 
because of stenosis of the right ureter at the ureterov esical junction The bov 
voided with a good stream thereafter but on occasion he noticed fever and nght 
flank pain associated with efforts at retaining his unne for longer periods than 
usual A evstogram revealed nght vesicoureteral regurgitation Triple voiding 
radiographs suggest that he empties his kidnev bv this maneuv er, and he has 
been instructed to v old m this fashion while at home (fig 4) 



Fig 3 Case 1 -1 grant' evstogram reveals large bladder Xo evidence of ureteral 
retlux. B after 30 minutes with catheter clamped bilateral vesicoureteral regurgitation 
is demonstrated C film taken 10 minute-after bladder was emptied bv opening catheter 
Bilateral ureterovesical stricture is demonstrated bv \ rav This was later confirmed bv 
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Tune 1 Tcihniquc of grant y cystoyram 

200 ct inline ami 
00 cc Inpaquo (50%) 
mixture plus 0 5 gm neomjun 

I 

Fill bladdci b\ grnvitx 
120 drops por immifo 


If bilateral reflux 


A Infants Emptj bind 
dcr bj cntlietor to 
demonstrate “trnpping” 
or “free” reflux 


B Oldei ihildien 
“Triple \oiding” with 
film aftci cich voiding 

[ 

No Reflux 

Allow to xoid and take x 
rax to check wlictliei roflux 
t lion occurs 


If no reflux, or 
unilateral reflux 

30 minute delated 

film with catheter 
clamped 


Reflux 

Either bilateral or 
unilateral Do as m 
A and B abox e 


occurs an attempt is made to detcimmc whethei “tiappmg” is present in the 
mcteis In infants this is most easily detei mined by opening the urethial cathetei 
d draining the bladdci for ten minutes, followed by a second \-ray exposure If 
no residual opaque material is visualized in the kidneys or ureters, then it is 
assumed that no significant nrete.opeh ic o. meterox csical obstruction is present 
If residual medium is still seen, additional films are taken to determine how long 
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it takes for complete evacuation In older children Mho can void on command 
(after bilateral vesicoureteral regurgitation is demonstrated) the catheter is 
removed and the patient instructed to void An x-raj is taken and then the 
patient is urged to walk around the bathroom and to a oid truce more, at intervals 
of one minute, vv ith \-ra\ s taken after each a oiding Some children ruth ureteral 
reflux mil completelr emptr dilated ureteis and kidners of radiopaque matenal 
br surlr triple roidmg 

If no reflux is present on the first film or if the r esicoureteral reflux is onlr 
unilateral, the catheter is clamped for about thirty minutes and a repeat \-rar 
is taken in an attempt to demonstrate delared ureteral reflux Even if no re¬ 
gurgitation is found after this delar a “post-r oiding” x-ray at this time mnj 
demonstrate r esicoureteral regurgitation Figure 2 illustrates the cjstogram 
apparatus Table 1 explains the plan of procedure 

ILLTTSTR VTIV E C ASES 

Case 1 (So 23557S) An S-month-old male child was transferred to the Babies 
Hospital fiom another hospital because of recurrent, fever of unknown etiologx 
■In exoreton uiogram was performed the dav prior to transfer by making a cut 
down on the child’s ankle vein Although function was poor, faint visualization 
suggested bilateral hv dronephrosis Onthedaj of admission a gravitv C 3 Stogrnm 
was performed It clearh outlined bilateral hv droneplirosis and bilateral uretero- 
vesieal junction stenosis (fig 3) The cluld has improv ed following bladder neck 
resection and ureteral meatotonues 

Case 2 (Xo 90G717 ) The patient was one of 9-} ear-old identical twin bovs, 
both of whom had dilated bladders and bladder neck contractures This boy 
undenvent retropubic bladder neck resection and right ureteral meatotomv 
because of stenosis of the nght ureter at the ureterov esical junction The boy 
v oided with a good stream thereafter but on occasion he noticed fev er and right 
flank pain associated with efforts at retaining his urine for longer periods than 
usual A cjstogram revealed nght vesicoureteral regurgitation Tnple voiding 
radiographs suggest that he empties his kidnev bv this maneuv er, and he has 
been instructed to v oid in this fashion while at home (fig 4) 



Fig 3 Case 1 4 gravitv evstogram reveals large bladder Xo evidence of ureteral 
reflux 5, after 30 minutes with catheter clamped bilateral v esicoureteral regurgitation 
is demonstrated C film taken 10 minute* after bladder was emptied 1m opening catheter 
Bilateral ureterovesical stricture is demonstrated bv x rav Tins mas later confirmed bv 

Rlirtmrv w 
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Fig 4 Case 2 l, immediate grivitv cvslogram rove 1 Is riglit vesicoureteral reflux 
No reflux present on left /?, after first voiding bladder, ureter, and kidnev emptv some 
what Still no left vcxicoureter d regurgitation C after second voiding, bladder is pmc 
ticnlly empty and right kidney lues onh i small residual D , after third voiding, kidnev is 
emptied of op iquc niatcri d 



Fio 5 Case 3 4, immediate gravitv cystogram reveals full bladder and bilateral reflux, 
more on right B, after first voiding, most of contrast medium has been cleared from kid 
nets and ureters C, after second voiding bladder and upper tracts are empty 


k 4,. 

Pig 6 Case 4 rl, excretory urogram reveals dilated bladder and bilateral hy droureter 
j v,-, dronephrosis B , gravity cystogram reveals immediate bilateral vesicoureteral 
.-oirurintation C after three months of bladder drainage by means of indwelling urethral 
u p , pr catheter was removed and six weeks later another excretory urogram revealed 
normal bladder capacity and only minimal hydronephrosis D, gravity cystogram per 
? ! Z time however, still demonstrates bilateral vesicoureteral regurgitation 

nncTbilnteral hydronephrosis Followup studies indicate that child s bladder is beginning 
to enlarge again 
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Case S (Xo 248982 ) A 9-\ ear-old girl had pyuna and fe\ er for sea eral } ears 
She Mas known to hare had bilateral Indronephrosis but no bladder neck stric¬ 
ture had ea er been demonstrated Gnu ita evstograms and tnple a oiding radio- 
graphsdemonstrate bilateral a esicoureteral reflux and also show that the patient 
can empta her kidnejs and ureters ba tnple a oiding She has likewise been 
instructed to perform this while at home (fig 5) 

Case 4 (Xo 232596) A 2-a ear-old girl had had fe\ er and pvuna for se\ eral 
months Her blood chemistry determmations were normal, but she was pale and 
poorh nourished An exereton urogram reaealed a large bladder and bilateial 
hj dronephrosis (fig 6) Xo neurological abnormalities weie present and panen- 
doscopa reaealed no bladder neck disease other than loose folds of mucous mem¬ 
brane about the bladder neck The child was treated ba means of an indwelling 
Foie a urethral catheter for a period of three months Six weeks after remoaal of 
the catheter a repeat exereton urogram and grant} cj stogram were made Al¬ 
though the mtraaenous urogram reaealed much improaement, the cystogram 
shoived that bilateral a esicoureteral regurgitation still could be demonstrated 
Thus far the child has shown no recurrence of the fea er This case sen es to 
emphasize the fact that a normal or near normal exereton urogram can mask 
changes which are easila uncoaered ba the cjstographie technique It also 
suggests that in some children, reflux is not dangerous if bladdei neck resistance 
is oaercome It further demonstrates that the cj^togram performed bj this 
standardized technique is reproducible 

DISCUSSIOY 

For us, the cj stogram has been of great diagnostic importance m the treatment 
of children anth chronic unnara tract disease It is felt that by standardizing 
the technique, howeaer, we are better able to follow our patients and to compare 
with more accuracy the eflectia eness of aanous new operatiae procedures In 
addition, we behea e that if other institutions avere to adopt a standardized cj sto¬ 
gram technique, comparisons of x-raj s taken at these different institutions would 
be much more a aluable 

The cj stogram is useful not onla for demonstrating a esicoureteral regurgita¬ 
tion, but it also maj demonstrate areas of impaired drainage in these cases 
These can easily be shown bj opening the urethral catheter and allowing the*" 
bladder to dram for ten minutes 4 film taken at that time wall show w hether 
there is residual urme in the ureters or pela es An altematn e method w hich can 
be used in older children and adults is the tnple a oiding technique w hich w ill 
reaeal ureteral retention or “trapping,” if it is present We haae found that the 
tnple a oiding technique is also a a aluable aid in the therapa of children anth 
dilatation of unnara tract 

It should be recognized that the technique desenbed here employs retrograde 
filling of the bladder to a standard pressure and that still more information may 
be obtained by additional techniques w hich are desenbed and which can be used 
for special cases 
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SUMMARY 

A standaidized giavity cyslogiam technique is presented The materials used 
foi this method are easily a\ailable to all uiology and ladiology departments 
The advantages of this technique aie that it is quick, aseptic, and can easily be 
standardized so that cystogiams might be compared between diffeient hospitals 
just as intravenous pyelogiams are now comparable Emphasis on the “trapping 
film has been stiessed m oidei to ie\eal the presence or absence of obstructive 
lesions Additional special view s or techniques may be added if special indications 
arise The triple v oiding cystogram is demonstrated and its usefulness in the 
diagnosis and treatment of patients w ith vesicoureteial regurgitation is indicated 
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RECENT ADVANCES IN CYSTOSCOPIC PHOTOGRAPHY 
PRESENTATION OF NEW EQUIPMENT 

LOWR4IN E McCREA 

Endoscopic photograph! was introduced in 1940 and has non been defhuteh 
established as an important adjunct to the medical profession Since the dex elop- 
nient of prismatic endoscopic photograph! other fields of medicine notablx 
bronchoscopv, hax e successfulh utilized photograph! m the demonstration of 
x anous lesions particular to that section of medical practice Inx estigators 
interested m other fields of medicme ha\e non inaugurated experimentation 
which, it is hoped, will result in the perfection of equipment suitable to their 
individual requirements It is behexed that photographs produced bx present 
dav prismatic endoscopic equipment are of an inestimable value as visual records, 
not onlv to the phxsician but to the patient as n ell It is the purpose of this pres¬ 
entation to tender nen equipment, capable of instantaneous photographic 
exposures on both black and white and color film 

Visualization of the different canals and cavities of the human bode has been 
attempted since the dawn of medical practice It is an estabhshed historical fact 
that the ancient Hebrews were the first to use the a aginal speculum, and that 
rectal specula haxe been found in the nuns of Pompeu Bodx cavities having 
large onfices were the onlv recesses that could be explored Examination of these 
cavities was alwavs limited, due to cumbersome equipment which precluded 
anv attempted exploration of those body recesses with small onfices It xxas not 
until Bozzim (1805) introduced the hcht-lcitcr that attempted examination of 
the urethra was made possible The results attained bx this equipment were not 
good, but it was the first successful attempt to explore the organs of the genito- 
unnarx tract Unfortunateh, Bozzun’s contnbution was not fax orablx receix ed 
before the Vienna Medical Academx His xxork even aroused the ire of the Aus- 
tnan Gox eminent, which charged the Academx to mx estigate the radical instru¬ 
ment with which he, Bozznu, attempted to explore ‘ the hidden recesses of the 
bodx ” After considerable deliberation and investigation, the Facultx of the 
Academv announced that the contnxance was little more than a tox and inti¬ 
mated that Bozznu displayed undue cunositx- m attempting to mx estigate the 
nidden recesses of the bodv ’ Following Bozzmi’s original work, many attempts 
at cx stoscopx and exploration of the bladder bx instrumental means were made 
It xvas not until 1SS7 that Max Nitze, and Leiter, working mdependentlx, 
introduced a cx stoscope xvith an optical sx stem Nitze continued his experimental 
work and in 1894 attempted to photograph the interior of the bladder As the 
photographs produced were not clear, and the image was distorted, the equip¬ 
ment xvas quieklx abandoned Smce that tune numerous instruments for exsto- 
scopic photographx hax e been conceix ed and adx anced bx many obserx ers It is 
surprising to leam of the number of mx estigators who hax e eimsioned the xalue 
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of the endoscopic photograph and who, for one reason or another, became dis¬ 
gusted with their investigation, admitted failuie, and unfortunately discarded 
their unfinished work 

In 1940, it was a personal prnilege to present to the profession equipment 
suitable foi black and w lute photography within the bladder of the living human 
In 1942, equipment capable of photography of intravesical lesions in natural 
coloi was presented This equipment, although efficient to a degree, was capable 
of taking photogiaphs only by time-exposure The lighting facilities of this 
equipment could never be perfected to that degiee which would permit instan¬ 
taneous photogiapluc exposure on color film Continuous experimental work by 
competent electrical and lighting engmeeis could never pioduce an electric bulb 
of low wattage, capable of sufficient lighting qualities to permit instantaneous 
photographic exposuies Electric light bulbs of higher voltage were used experi¬ 
mentally, but the danger of shock to the patient was always present and the}' 
were discarded Realizing that low voltage bulbs weie not feasible to produce 
sufficient light for intiavesical photography, the field of indirect lighting by 
quartz lod was exploied 

Indnect lighting by quaitz lod tian«imssion has been used for many } r ears m 
mechanical and engineering fields, but only recently has the principle been 
applied to endoscopic examination of the patient French investigators have 
1 ecently successfully used the technique of quartz lod light transmission in many 
fields of prismatic endoscopic medical photography Of these investigators, 
Jaupitne has perfected and used, m both stills and movies with coloi film, such 
equipment foi intiavesical photogiaphy It was following the successful use of 
such pnnciple by the Fiench nuestigators that this principle was modified and 
adapted foi use in the cameia heiem piesented 

Utilizing the indirect lighting of the quaitz lod technique, a leflex cystoscopic 
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Fig 2 Sheath nnd lens sxstem attached to camera Camera a Robot Rotal, is used 
because of film ndxancing mechanism Xote po-ition of continuous visual reflex 




Fig 3 Camera with control unit for light intensitv and blower si stem for cooling lamp 

camera and lens sxstem was constructed which permits the taking of instanta¬ 
neous mtraxesical photographs in color The lens sxstem, at present, is a direct, 
forward lens 4s experimentation continues, lenses of other angles wall be used 
Granted, the lens and Lighting sx stem as is presentlx used is good for only one 
purpose, narnelx, photographx, but other applications of the equipment with 
optics of other angles are in the realm of possibihtx (fig 1) 

The photographic detail and quahtx of both black and white and color trans¬ 
parencies, as portraxed bx this lens equipment, are excellent With such sharp¬ 
ness of photographic detail, enlargements should be of excellent photographic 
quahtx The reflex of the camera is so arranged that xasualization of the photo¬ 
graphic field is constantlx obsened during actual photographic exposure Bx 
such arrangement, anx motion or momentarx loss of the photographic field 
max he instantlx followed bx another and proper exposure The camera mech- 
uusm used i= a Robot xnth automatic adx ance of the film following exposure 
4 sxstem that ha= been adxocated since 1942 (fig 2) 
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The light utilized is from in air-cooled electric bulb emitting an intense white 
light (fig 3) The light is projected through a quartz rod by being angularly 
reflected from one surface of the rod to the other surface until it escapes at the 
exit end The quartz rod used m this equipment is 2 75 mm (110 inch) m 
diameter With the proper concentration of the light beam and the surface 
treatment gi\ en the quartz, projection of a powerful white light onto the subject 
permits brilliant photogiaphy The entrance and exit ends of the rod are angled 
to a predetermined angle to accept the greatest amount of incoming light and 
to beam the outgoing light angularly to the surface aiea covered by the visual 
field of the cystoscopic telescope 

The fluid to which the quaitz rod wall be subjected within the body r or by 
normal sterilization wall not affect the suiface finishes as quartz, particularly 
the fused mateual, is vntually immune to all acids except hydrofluoric, and to 
phosphoric acid at 150°C oi above Alkaline solutions attack quartz very slowly 
and usually then at elevated temperatuies 

There are two highly important factors in inti ivesical photography, and unless 
due cognizance is taken of these factors, natural color photography' wall result 
m failure These two factors are 1) proper light, and 2) the piesence of a clear, 
sparkling, distending medium The most linpoi tant of these tw o factors is proper 
light The light must be true w hite and brilliant to such intensity as wall expose 
color film properly It is geneially known that color film (kodachiome F) operates 
most efficiently at 3800° Kelvin It has been established that the intensity of 
light delivered by' this equipment is 3800° Kelvin Such a latio makes a perfect 
balance betiveen light foi proper exposuie of the film and the output of light, by 
the quartz l od The second important factor necessary to produce sharp photo 
graphic images is a clear, distending medium thiough which the light rays may 
pass without distortion Inti a vesical photographs must, of necessity, be taken 
thiough a distending fluid medium, and although all fluids distoit or deflect light 
rays, it has been found that sterile distilled water causes less deflection than 
does any othei fluid The presence of blood, pus, or other cellular debris, so 
fiequently observed m pathological conditions of the bladder, wall cause distor¬ 
tion of the image and deflection of the light rays wath the production of a hazy, 
ill-defined photograph Preliminary irrigation of the bladder is imperative, until 
the irrigating fluid returns clear, particularly wathout the presence of blood, if a 
photograph of true color value is to be obtained The gradation m color of the 
vesical mucosa is of vital importance in the interpretation of many lesions To be 
able to photographically reproduce not only the physical outline of a lesion but 
to depict its actual color value and its gradations is of inestimable \ alue and can 
only be reproduced by meticulous attention to detail 

The photogiaphic images obtained by this equipment are 7 mm m diametei 
The images are photographically sharp in detail, project readily and may be 
easily enlarged for printed illustration Such photographs, used eithei as a record 
of a vesical lesion, in the teachmg of students or as text-book illustrations, 
Diesent facts and factors beyond the scope of the spoken w ork or the most skillful 
diawang To visualize and to learn the fundamental nature of eithei the normal 
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or the pathologic is t sound basis of good medical practice and also sound teach¬ 
ing v\ hether the students are undergraduates or m ad\ anced fields Itisbelieied 
that the adaptation and routine use of such equipment mil do much to promote 
better understanding of the behavior of rnanv pathological processes 

By the perfection of this equipment it is now hoped that mam of the secrets 
of the canals and recesses of the human bodv may be fullv revealed to the student 
of medical practice bv the porrraval and stud\ of manv diseases made through 
the interpretation of actual accurate endoscopic photographs bv an eier m- 
cretsmg number of competent pbvsicitns 

I am deeplv indebted to Mr E E Baker det elopment engineer ol hght and 
optics for his wise counsel advice and interest in the fundamental construction 
and development oi this equipment to Mr Henrv X Pilling president of 
George P Pilling and Son Co surgical instrument manufacturer for his un¬ 
tiring effort in the construction of the lighting equipment capable of producing 
sufficient hght for instantaneous photographic evposures and last but not least 
to Mr Harrv S Rubens executn e nee president of The National Electric 
Instrument Co for his unselfish co-operation design and construction of the 
lens and endoscopic sheath used in this equipment W ithout mutual under¬ 
standing of the manv personal and mechanical difficulties this work could net er 
ha\e been accomplished without their aid 

1930 Chestnut St Philadelphia S Pa 
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COLORED MOTION PICTURE PHOTOGRAPHY AND BLACK- 
AND-WHITE TELEVISION 01- THE HUMAN URINARY 
BLADDER AND OTHER INTERIOR BODY ORGANS 


j f McCarthy x\» j Sidney ritter 

From the Department of Urology , New 3 or! Poh/cltnic Med it.a' School and Hospital 

New 3 orl , N 3 


Foi man}' yens past Amencan instiumental uiologj has had the advantage 
of collaboiation with a gioup of scientists The lesult of this foitmtous collab 
oiation has been that Amencan instrumental uiology leads the lest of the world 
Nowheie has this been so spectacularly illustrated than in this, the latest result 
of such collaboiation, namely, teleusion of the unnary bladdei and colored 
motion pictuies of the same oigan 

Adequate telescopic sjstems have been mailable for usual inspection and 
diagnosis of conditions within the bladder and the uiogemtal system Fore¬ 
most among these instruments has been the McCarthy panendoscope which 
utilizes, as its basic component, a foi oblique telescope in conjunction with 
other accessory light angle and letiogiade telescopes foi -visualization of con¬ 
ditions at the bladdei neck Illumination has been pioxided by miniature tung¬ 
sten coil lamps of high efficiency in lelation to then dinunutne size Tins illu¬ 
mination has been adequate for visualization and diagnosis Undei ideal con 
ditions it has been suitable foi black-and-white photogiaphy using exposures 
up to 1^4 seconds and foi coloi photogiaphj r wheie exposuies of fiom 4 to 5 
seconds weie possible Extensive expenmentation has been conducted over a 
numbei of yeais using numatuie lamps boxing hea\-y tungsten filaments, which 
could opeiate at higher voltages for shorter penods of time, and also nccessoiy 
lamps which could be flashed by ovoi loading voltages These efforts lesulted in a 
reduction m the exposuie tune requned foi black-and-w lute or coloi photogiaphy, 
but w r eie not practicable because the benefit obtained m lessei time exposure was 
offset by the necessity foi fiequent lamp change and accessory equipment for 
overloading voltages 

Other efforts weie made to provide concentrated fight souice by means of 
point source zirconium tubes, capacitoi dischaige type lamps, and similar il¬ 
lumination systems The illumination pioxnded by these fight souiees xxas more 
than adequate foi colored motion pictuie photogiaphy or black-and-white tele- 
xnsion, but they were not piacticable because of dangerous x-oltagcs lequned foi 
then operation 

The illumination of internal body caxnties by means of fight tiansmitting 
matenals such as glass rods, quaitziods, and plastic rods has been adxmcated bj r 
numeious investigators, and some of these methods hax-e found limited applica¬ 
tion The use of a glass lod as a fight tiansmitting medium xxas fiist suggested by 
Smith in 1899 1 xxho described a suigical fight using the principle of total reflec- 


Accepted f o, r P U us a parent No 3 ’624 5 392 Max 2, 1899 
1 Eacc J Smit, U 1 patent No 1,326,300 December 30, 1919 
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Fig 1 Optical sx^tem using motion picture reflex camera 


tion through a transparent glass rod fitted with a light bulb located at the prox¬ 
imal end of the rod In 1919, I J Snnt ! described a surgical device m the form 
of a sound which utilized a tiansparent glass lod to transmit light from an 
incandescent bulb to interior bodj cavities Iverr 3 described a fused quartz 
transilluiumator designed pnmnnh for illuminating the human eye, having a 
fused quartz lod attached to a diagnostic set batter} handle, with a small mean- 
descent bulb placed at one end of the rod Hollnagel 4 described an illuminating 
unit for surgical work which consisted of a fused quartz rod, the outside of which 
was coated with sih er and illumination for w Inch v as supplied b} an incandes¬ 
cent bulb, which provided a light transmitted through the quartz lod to the 
distal end Loiter 6 described a ejstoscopic unit, illumination foi which was sup¬ 
plied b} a glass optical system actuated by an axtemal incandescent lamp 
Thompson 6 desenbed a safet} light consisting of a fused quartz rod encased m a 
metal tube illuminated by an external incandescent lamp During the World 
War II penod, the light conducting properties of plastics such as methj 1-meth- 
acr}late (lucite) were used m nulitar} fire control instruments to pi oxide edge 
illumination for reticles and for othei military purposes Shortl} after the end of 
World War II a number of dexices foi internal illumination were proxaded xxhich 
utihzed lucite for transmitting light supplied b} external incandescent sources 
In 1947, a number of experiments were conducted and experimental ejsto¬ 
scopic equipment w as produced which prox-idcd a means bj xx hich hght fi om a 
powerful external incandescent lamp could be conducted to the distal end of the 
system, utilizing methaciy late or quartz rods In such sj stems the hght generated 
bx the incandescent source xxas collected bx an optical condensing sjstern, and 
transmitted through the tube to the distal end of the instrument This equipment 

’ Charles H Iverr U S patent No 1 662 150 March 13 192S 
*H P Hollnagel, U S patent No 1,706 161 Xlarcli 19, 1929 
1 Friednch F Leiter U S patent No 1 692 554 November 20, 192S 
'J L Thompson U S patent No 1,9G5,S65 Jul\ 10 1934 
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Fig 2 Composite photograph showing quartz rod panendoscope, sheath reflex camera 
and power source ’ 

provided superior illumination and reduced exposure time for black-and-white 
and color photography but was considered too cumbersome for practical applica¬ 
tion at that time 

In 1951, a gioup woiking at the National Scientific Research Institute in 
Paris 7 devised a bronchoscope which was illuminated by means of an extenor 
light source tiansmitted through a quartz rod Color pictures were reported to 
have been taken through these instruments In 1955 Dr Jaupitre 8 reported color 

iDrs Fourestier and Gladu and Mr Vulnnere, French patent No 1.036,992 

» Doctor Michel Jaupitre, August 4 1956, Revue du Film Medical et CWurgical, Supple 
to Semaine des Medical, No 46-47, August 4, 1956 



Fig 3 Illustrates reflex motion picture camera in bladder photography 

photography through an air endoscope utilizing an exterior light source and 
quartz rod illumination Fay 9 and others 10 reported color films aud trails'.esical 
me'.', s 

The quartz rod panendoscope which we are about to describe is the culmina¬ 
tion of work begun in 1947 previously described This instrument has been used 
a en successfully m televising the interior of the human bladder It marks a great 
adtance in the yasuahzation of the bladder and proyades a superior means for 
teaching medical students y anous urological procedures The instrument consists 
of a standard McCarthy panendoscope sheath, yuth a cone offset to accommodate 
the accessory light transmitting source The optical system consists of an en- 

• Fa\ 1955 Color films transxesical mens SocietiS Mddicale pour 1’Etude Photocin- 
ematographique Endoccopique 

10 Michon color film air medium urethro-copx Societfi Franfaise d Urologie, June 1955 
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Fig 4 Optica! si “item using television 


larged version of the McCarthy foroblique telescope The telescope is attached 
to a cylindrical containei which selves as a means for mounting the telescope 
and for retaining the optical condensing s 3 r stem which collects the light and 
transmits it to the quartz light conducting tube This system is illustiated sche 
matically (fig 1) A 50 or 100 watt incandescent 8 volt light bulb having a 
prefocused filament is attached to a socket and a flexible cable which provides 
voltage sufficient to illuminate the lamp, and enough circulating air to keep the 
lamp cool The air is diffused by means of baffles in the cylindrical container 
A low pressure centiifugal an supply sj'stem is located in an accessory case 
which contains indicator lamp, rheostat for legulation of voltage, isolation 
transformer foi power source and a foots witch for overloading lamp voltage if 
desired The light transmitted through this system is sufficient to provide illu¬ 
mination adequate to take color still pictures at exposures of second at a 
working distance of % inch Foi still colored pictuies the reflex Kine Exacta 
fitted with suitable adapter, or the Praktina FX, F2 lens has been used success¬ 
fully For color motion pietuies a speed of 16 frames per second is possible 
(figs 2 and 3) Black-and-white television is practicable with the illumination 
provided 

In the television system the camera contaimng the image tube is coupled to 
the ocular end of the forobhque telescope The optical image is converted elec¬ 
tronically m the unage tube of the camera and transmitted to a cathode ray 
television viewing screen (fig 4) An operator views the interior of the bladder 
by observing the television screen (fig 5) As many observers as can be accom¬ 
modated in a room can view the television screen If desired, othei television 
viewing screens can be located in amphitheaties, or at some distance from the 
cystoscopic room, and may be viewed simultaneously Future advances m 
transistorized television camera optical image tubes and accessory equipment 
hold out the possibility for laige scale color television of the intenor of the 

bladder 
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Color motion pictures of the interior of the bladder hat e been taken, utilizing 
an 8 mm reflex motion picture camera of the Came\ type or 16 mm reflex of 
the Bolex type The same telescopes and illumination sj stems are used n ith the 
motion picture camera as utilized with the television arrangement Ihe ocular 
of the telescope is attached to a 12 5 mm FI 9 lens and the entire sj stem at¬ 
tached to the reflex camera bj means of a baj onet lock The camera is operated 
at speeds of S or 16 frames per second, depending on the n orkmg distance and 
conditions to be obsen, ed The hght mtensiti provided bj the foroblique quartz 
panendoscope is more than adequate to fulfill the hght requirements of the color 




screen to operator' 63 Ca “ era tC,evwnB “tenor of bladder Note 


position of television 
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films Illumination is adequate and (oloi \ dues aie faithfully rcpioeluced r Jlns 
system piovidcs means of obtaining motion pu tines of benign and pathological 
bladdei conditions and opeiatnc uiologual pioceduics Films of this type should 
provide a vciy useful addition to om teaching mnamcntarium nid should lie 
useful for documentation 

Television is the moie spec ( ic ulai of the (no pioceduics just described but it 
uill lequnc many adjustments, some of which ue now in the piocess of foimula- 
tion Coloicd motion pictuics seem to the authors to be icady for immediate 
application The demolish at ions weic c onduc ted successfully by Di I Sjdney 
Rittei 

This investigation called fot so many shills, scientific and clinical, that it bus 
been difficult to assign ciedit to c\eiyonc nnolved The pioject ns a whole was 
sharply divided between the scientist and clinician The ciecht foi the inception 
of the plan, the optical, photogiapluc, me! electiomc ispccts, must go to the 
scientists of the Amcnc m Cystoscope lM iheis, Inc , undci the loideiship of 
Mr Fredeiick T Wallace, to whom the nuthois wish to cxpiess then appiecmfioii 
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VAGINAL DIAPHRAGM CATHETERS 
HERBERT D WOLFF, JR on> NORMAN" A, GILILLAN'D 

Unnan leakage from ureterovagmal or \ esicov agmal fistula can be controlled 
in manv instances bv the use of a properlv fitted v agmal diaphragm to u hich 
a mushroom catheter with drainage receptacle has been attached Patients can 
be comfortable while working at their usual occupations for periods of four to six 
months m preparation for corrective surgen 

The ter mina l two-thirds of the head of an ordinary mushroom catheter is 
remot ed, leaving a straight tube with a right angle flange A small hole (3 mm ) is 
then cut m the rubber diaphragm at what will be the most dependent spot when 
worn bv the patient The dram tube of the amputated mushroom catheter is 
pulled through and the residual catheter head is attached with rubber glove 
cement 

We hope that the edges of the vaginal diaphragm in the future will be better 




Fig 1 .t, ragmal diaphragm catheier B cervical cup catheter 

padded because bv constant usage thev can produce ulcerated areas m the 
v agma Hence the patient is instructed to change the diaphragm catheter fre- 
quentlv leaving it out every third to fourth night or when com enient This is 
particularlv true m cases of malignant im oh ement or those that follow radiation 
therapv In such individuals the vagina is generallv contracted and the local 
tissues have a circulaton deficienev so that the run edge of the usual diaphragm 
(fig 1 -I) mm ulcerate into the i aginal wall In these cases it is better to use the 
smaller cervical cup catheter (fig 1 B ) with its larger softer, rounded edse and 
let the patient wear this for davtime or partial use Unfortunatelv the cervical 
cup diaphragms are not available m the larger calibrated nzes Experience has 
shown that measures to decrease precipitation of tinnarv salts are wise dunnf 
the me of such v agmal diaphragm catheters 

Both C R Bard Inc and American Cvstoscope Makers Inc will furnish 
such diaphragm catheters ordered bv size after careful fitting bv the phvsician 
with the usual v agmal rings These last much longer than the homemade v anetv 
described and shown m figure 1 which however can be easdv made for tem¬ 
porary use w hile awaiting debt erv (approximate!! four to six weeks) 

706 Du! t ''l, Alexandria. Ya 
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U=JE OF SEGMENTS OF SMALL AND LARGE INTESTINE IN 
UROLOGICAL SURGERY, WITH SPECLAL REFERENCE TO 
PROBLEM OF URETEROCOLIC ANASTOMOSIS 

L X PYRAH, W Sc , ChAI FiCS 

From the Department of l rolooy l meersity of Leeds Leeds General Infirmary and St James’ 

Hospital Leeds England 

Mr President, I wish to thank vou and the American Urological Association 
for the great honor v ou ha\ e done to me and to British urologv m uniting me to 
gne the Ramon Guiteras Lecture The first Guiteras lecturer in 1929 was the 
late Professor A ion Lichtenberg of Berlin, a distinguished urologist whose 
clinical assistant it was mv privilege to be for some months in 1933 to 1934 
Dr Guiteras a man of ven great energy and achievement in many spheres 
including athletics, field-sport* and tnnel, devoted most of his actne surgical 
life to the practice and studv of gemtounnarv surgerv His first important ap¬ 
pointment as became a pioneer m a special field, was as professor of anatomy 
and operatn e surgen in 1S93 later he became professor of gemtounnarv sur¬ 
gerv m the New York Post-Graduate Medical School Doubtless at that tune 
he saw the inevitabilitv of specialization in a narrower field of surgical achieve¬ 
ment and when the opportunity came he embraced it It is perhaps appropnate 
that much of what I shall desenbe todav concerns the surgical borderland be¬ 
tween general surgen and urologv 

PRELEMINART CONSIDERATIONS 

Isolated segments of the large and of the small intestine have been used m 
mv department bv mv colleague, Mr T P Raper, and mv self for incorporation 
mto the unnarv tract in 72 operation* m 69 patients 

The operations are of two lands In one group m which loops of ileum are 
u*ed, the operation aims at the remodeling of part of the unnnrv tract (the 
- ureter or a portion of the bladder) so as to restore it anatomically to sene its 
original purpose In the second group m which loops of the small and of the 
large intestine are used the operation aims at constructing a conduit or a reser- 
voir for urine, as a method of unnarv diversion alternative to the orthodox 
ureterocohc anastomosis The muscular coats and the mucous membranes of 
both the small and the large intestine hav e physiological properties v\ hich differ 
from those parts of the ureter and of the unnan bladder which thev are to re¬ 
place and mav modify the purely anatomical results of these procedures, though 
the o\ erall adv antages can be v en great 

Large intestine When an isolated segment of the rectosigmoid colon or of the 
ileocecal region is used to constitute an artificial bladder, there is httle risk of 
interference with their blood supply and the loops remain fixed m their natural 
ate* in the abdominal cavitv It has been shown bv v anou* n orkers howev er, 
that the mucous membrane of the colon readily absorbs electrolytes from the 

RamonGuiterw- Lecture pre-ented at annual meeting of American L rolomcal As-ociatmn 
rittdmrgh Pa„ Mai 6-0 1Q57 ~ ’ 
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Tabj h 1 Uses of segments of the small and large intestine, 72 operations 


A Remodeling operations (using a loop of ileum) 

1 lo replace n purl of llic ureter 4 

2 Ilcocvsloplnstv 

i) To enlarge n contracted hi older 15 

b) To reanastomose ureters to the bladder 3 IS 

3 To reconstruct a bladder after complete rcmoc d (ileourethral anastomosis) 3 25 

B Ror urinary ducrsion 

1 Rectosigmoid bladder 20 

2 Ileal bladder (ileal segment or lie d urcfcroslomv ) 27 

3 Ileocecal bl tdder 47 
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untie, chloride ions being absoibed m excess of sodium ions (Ferns and Odel, 
1950, Lapides 1951, Paisons, Pyiah, Powell, Reed and Spiers, 1052, Parsons, 
Powell and Pyrah, 1952) A new point has leccntly emerged 

It has usually been assumed that this diffeiential leabsorption of electiolytes 
fiom the colon lemains foi an indefinite penod quantitatively the same We 
have lecently examined the extent of the leabsorption of these two ions fiom 
the isolated rectosigmoid in two cases, eight and 22 months respectively after 
the fust test, and we have found that the amount of chlonde ions absorbed had 
then appioximated much moie closely to that of the sodium ions, the change 
being gieatei foi the greater time mtcival This finding, which suggests that 
theie may have been some adjustment oi adaptation of the colonic mucous 
membiane, was shown in the following way 

In tw o patients, each ha\ ing equally functioning kidneys, w ho had had the 
ieft ureter tiansplanted into an isolated iectosigmoid bladder (fig 1, A), a known 
amount of bladder urine containing tiacer amounts of ladioactive chlorine 
(chlorine 3S ) and sodium (sodium 24 ), was instilled into the rectum after the latter 
had been completely evacuated Dunng the penod of letention of the enemas, 
samples of blood were withdiawn at inteivals and their ladioactive concentra¬ 
tions of chlorine 18 and sodium 24 weie measured, the analysis depending on the 
difference in decay lates of the two isotopes Allowance was made for the differ¬ 
ent effective spaces and lates of movement into them, of the sodium and chlonde 
ions (Reed and Caie, 1954) and also for the effect of isotopic dilution dunng the 
couise of the expenment After a penod of retention which vaned between 70 
and 108 minutes, the rectal bladder was emptied completely Samples of both 
mtioduced and letumed fluids weie analyzed chemically and also foi ladio- 
activity In this way the loss of chlonde and of sodium ions fiom the enema 
unne and then appearance in the bloodstieam could be expressed in teims of 
milhequivalents The investigations weie repeated in the same patients 22 
months and 8 months later i espectiv ely, cystectomy and transplantation of the 
remaining ureter into the rectosigmoid bladder having been earned out aftei the 
fiist investigation (fig 1, R) 
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Fig 1 Diagram of rectosigmoid bladder 4 sigmoid divided, left ureter attached to new 
‘bladder , colostoma established B bladder has been remoxed, right ureter has been 
attached to new “bladder 

The results obtained from the mot ement of sodium and chloride ions across 
the colomc mucosa mto the blood m one of these cases are shown in figure 2 
The continuous lines Xa» and Clo represent the obsert ed uptakes bx the blood, 
of sodium and chloride ions The dotted lines Xut and Cl-p, show the relatn e 
concentrations to be expected if the sodium and chloride ions had been absorbed 
in equix alent amounts The ratio of the ordinates A and B at the selected tune 
70 minutes, maj be used as a measure of the differential uptake of chloride ions 
relatn e to sodium ions The closer this ratio is to unitx, the more nearlx are the 
chloride and sodium ions absorbed in equn alent amounts Figure 2, B shoxxs 
the marked reduction of the excess of chloride ions relatn e to sodium ions as 
mdicated bx the distance AB, which occurred x\ hen the experiment was repeated 
after 22 months Similar findings were recorded m the second patient examined 
eight months after cxstectomx (Care, Reed and Pvrah, 1957) 

This result, which we ha\e demonstrated m the isolated rectosigmoid colon 
max xxell applx to the intact colon, and it is in accord with the clinical ob«erx a- 
tion that the health of manx patients with ureterocohc anastomosis becomes 
more stable, possiblx xxath a diminished tendency to acidosis, some months after 
the operation, provided renal function be not greatlx impaired (Pnestlex 1949, 
Rosenberg 1953) 

Ileum Turning nox\ to the small intestine, an isolated loop of the loxx er ileum 
is conxement anatonueallx for incorporation mto the unnarx tract The loner 
end of the selected loop should be some inches from the ileocecal xalxe xxhile 
the upper end must be at an appropnatelx high lex el m accordance x\ ith the use 
for xxhich it is designed The transxer^e xascular arcades are dinded betxxeen 
ligatures at the txxo proposed places of section of the gut, making txxo oxal 
openings in the mesenterx , the xatahtx of the gut is not endangered unless the 
pedicle of the loop is too narroxx, xxhen rotation could cut off the blood supplx 
to the loop and cause gangrene The gut is crushed in a crushing clamp and 
dixaded, leax ing the metal guards or damps temporanlx m position, or closing 
the txxo ends, according to the use to xxhich the loop is to be put Continuitx of 
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kidne\ bv lmgatmg it with a anous fluids, m order to reduce the blood urea and 
restore the blood electrolvtes to normal, we were able to perfuse the loop with 
various ion-containing fluids in order to studv their migration (Pyrah and Care, 
1957) Potassium ions were shown to mote simultaneously in both directions 
across the ileal vail, when the potassium concentration m the perfusing fluid 
wa* approximately three times that in the plasma (the cellular potassium being 
normal) there was a net movement of potassium from the loop mto the blood 
which could result m hyperkalemia Smce the potassium concentration m the 
perfusion fluid at which absorption of potassium mto the bloodstream occurred, 
was generally about one-half of the potassium concentration of at erage urine, it 
seemed highh probable that absorption of potassium mto the bloodstream w ould 
take place when ileum was incorporated mto the unnart tract If the renal 
function was normal, homeostasis of the potassium could be achiet ed, but if it 
was impaired there would be danger of hyperkalemia (Pvrah, Care, Reed and 
Parsons, 1955) 

In the dog, Tasker (1953) showed that absorption of potassium takes place 
from a bladder enlarged bt a loop of ileum, he also reported a case of lleocvsto- 
plastt, m which death from hyperkalemia was suspected as a result of absorp¬ 
tion of potassium, and the subsequent failure in the mechanism of it excretion 
because of oliguria 

It seems, therefore, that a loop of ileum can be incorporated into the urrnart 
tract with little fear of hyperchloremic acidosis but that hyperkalemia mat 
occur if renal function is inadequate 

ILEAL LOOP rSEn TO REPLACE A PART OR THE WHOLE OF THE URETER 

Some tumors of the ureter and also certain injuries, strictures or fistulas, may 
be treated bt excision of part or the whole of the ureter and replacement bt a 
loop of ileum, instead of performing nephro-ureterectoim 

For small, localized tumors of the lower end of the ureter, and for limited 
injuries of its terminal part during gynecological procedures, reimplantation of 
the divided ureter mto the intact bladder or into a long tubular flap of the whole 
thickness of the bladder wall, after the method of Boan (1896), wall usuallt 
suffice The replacement of a portion of the ureter bv a loop of ileum can be 
used m cases m which a part of the ureter has been injured o\ er a considerable 
length, or in which the remotal of the tumor together with possible seedlet 
tumors below it necessitates the excision of a longish portion of the ureter, from 
a site abote the lei el of the tumor down to and including the ureteric orifice in 
the bladder It is nece^sart to be as certain as possible bt means of ptelographt 
that the case is one of a primary ureteric tumor and that the renal pelvis and 
cab ces are tumor-free 

Previously recorded cases A loop of ileum was first used to replace a part of 
the ureter bv Xissen (1940) Longuet (194S) reported a similar operation for an 
injure to a ureter during Wertheim s operation for uterine cancer while Muller 
(1950) joined both ureters, which had been injured during a VTertheim’s opera¬ 
tion, to the ends of an isolated ileal loop, which was then anastomosed to the 
bladder Foret and Heusghem (1953) in a patient with bilateral narrowings of 



GS8 


L n pi n VII 


the uietenc onfices, joined the divided ends of the urcteis to the limbs of a 
U-shaped ileal loop, the centet of which was anastomosed to the bladder Baum 
(1954) lcplaced a pai t 01 the w hole of tiie uicter in three cases of fibious ureteric 
strictuie, and also m a fointh ease with ureteric obstruction resulting from a 
malignant metastasis Oitved (1954) used a similar technique to replace the 
lowei half of a metei pieviously damaged by manipulation for the lemoval of 
stone Feigusson (195G) lcpoi ted a case of mnssn e left h 3 f dionephrosis, the nght 
kidne} r being almost nonfunctioning, foi w Inch a left nephrostomy had been done 
as a life-saving measuie, m an attempt to relieve the uietenc obstruction re¬ 
sponsible foi the hydionephiosis, an isolated ileal loop was mteiposed between 
the enlarged lenal peh is and the bladdei It was found, however, that when the 
urethial cathetei was withdiawn, veij’’ little urine w r as passed pel uretlnam, 
while the nephiostomy continued to diain, evident^ because the ileal loop and 
the huge distensible hj r dioncphiotic sac to which it was joined, offered less 
resistance to the flow of mine than that offeied by the bladder sphincters and 
the urethia Nephrostomy diainage was theiefoie continued 

Wells (1956) collected a senes of 24 cases in which pait of the uretei had been 
replaced by ileum, the senes included 10 cases of uietenc damage or involve¬ 
ment, five of uietenc tumoi, five of uieteiovaginal fistula and four of mega- 
ureter 

The operation The lower half of the ureter is most Gasify leached extraperi- 
toneally thiough a paiamedian incision ending below at the pubic s 3 r mphysis, a 
long oblique incision m the line of the metei, ending neai the pubis, may be 
more suitable foi excising the lower two-thnds of the meter togethei with a 
circle of bladdei wall, foi tumois in the middle third The ileal loop may be 
placed either extrapentoncally by being brought into the line of the excised 
ureter through an opening m the lateral wall of the panetal pentoneum, or it 
may be placed inside the pentoneal cavity, when it is sutuied to the panetal 
peritoneum by interrupted stitches (fig 3) When the ileum leplaces the lower 
part of the nght ureter, the urine draining into the bladdei has to flow against 
the peristaltic contractions of the ileum but no disadvantage seems to follow, 
when the loop leplaces the lowei part of the left uretei, the urinary flow r is iso¬ 
peristaltic 

We have treated three patients with pimiaiy ureteric tumors and one patient 
with injury of the ureter, by excision of a pait of the uretei and leplacement by 
ileum 

Case 1 Figure 4, A show's the intravenous pyelograms of a man aged 52 who 
had had thiee attacks of hematuna with left renal pain, he had left hydione- 
phrosis of calyceal type and a filling defect m the low er third of the ureter in¬ 
dicative of tumor (fig 4, B ) This patient w r as tieated by extraperitoneal excision 
of the lower third of the uretei together with a circle of bladdei wall containing 
the uretei ic orifice, the excised uretei was leplaced by a loop of ileum, which 
w as allowed to prolapse through an opening m the lateral panetal peritoneum 
and was then sutured in front and behind to the ileal loop The hydronephrosis 
unproved considerably (fig 4, Q A cystogram showed no ureteric reflux though 
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URETERO I LEO CYSTOPIASTY 



extrape r rroN e al intraperitoneal 

METHOD METHOD 

Fig 3 Diagrammatic representation of replacement of excised loner third of ureter 
(ureteroiIeoc\stopla«t\) b\ coil of small intestine, in extrapentoneal method coil of ileum 
prolapse* through opening in lateral peritoneum, to edges of which it is stitched, in mtra- 
pentoneal method isolated loop of ileum is sutured to peritoneum of iliac fo«sa 


the ileal loop was well filled (fig 4, D) Perfect healing occurred between the 
ileal and the cesical mucous membranes This patient, who had an anaplastic 
growth of the ureter, died lo months after operation from metastares m the 
posterior part of the abdomen 

Case 2 A woman aged 46 had an extensile endometrial tumor (fig 5, A), 
undiagnosed by prelumnan biopsy, imohing the xagmal xault, the cervLx of 
the uterus, the base of the bladder and the left ureter (resulting in p\ onephrosis) 

I treated this case by removing the upper half of the i agma and the uterus, the 
left kidnex and ureter and the base of the bladder The right ureter, which was 
intmiatch connected with the mass, was damaged at operation and was reirn- 
planted into the reconstructed bladder The anastomosis proi ed unsatisfactory 
and ureterostoim was done on the third postoperatne day Later, continuity of 
ureter and bladder was restored by a loop of ileum replacing the damaged ureter 
This patient remains well Figure 5, C shows a recent radiograph of the renal 
tract with the ileal loop in situ, slight h\dronephrosis is present 

The late results of ileal replacement of the ureter cannot be assessed on a ba«is 
of a small number of cases though the earh results ha\ e been satisfactory., there 
is, of course, a possibility of the occurrence of late intestinal obstruction be¬ 
cause of adhesions m such cases 

ILEOC1 STOPLASTI 

Isolated loops of ileum haxe been used to enlarge a small bladder 
Prawns cases Ileocxstoplastx was first done b\ xon Mikulicz (ISOS) Shoe- 




Fig 4 Case 1 Primary carcinoma in loner third of ureter A, medium m-ade left hi dro 
nephrosis B, filling defect in lower third of left ureter C, postoperative intravenous rn clo- 
gram shows some reduction in hydronephrosis after ureterodeocj stoplastj D postopera¬ 
tive cj stogram shows reflux from bladder up ileal loop, no reflux up residual rm'rtnf ..refer 
(Bj courtesy of British Journal of Surgery vol 42, p 357, 1955) P 


makei (1909) earned out the operation in two stages for a contracted bladder 
wduch was probably tuberculous, in the first stage the sole remaining ureter was 
implanted mto an ileal loop w hich w as brought out through an opemng m the 
abdominal w all, later the loop w as anastomosed to the bladder In the next 30 
years the European literature records a number of single cases of the operation, 
sometimes the center of the ileal loop was joined to the bladder, the ends being 
closed, sometimes one end was closed, the other end being anastomosed to the 
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Fig o Case 2 Mrs, M aged 46 A & B, diagram shows location of large endometnal tumor 
invoh ing i aginal i ault cervix uten, bladder and left ureter For description, see text C, 

E ostoperatn e pielogram of rifjht kidnei and ureter lower half of ureter ha* been replaced 
} ileum, slight h\uronephrosis 

bladder Similar operations to enlarge the bladder, referred to elsewhere (Pyrah 
and Raper, 1955), w ere also done usmg short segments of the sigmoid colon or of 
the cecum Scheele (1941) anastomosed the center of an isolated loop to the 
bladder and joined the ends of the loop together, producing a ring of ileum 
jomed to the dome of the bladder Interest m these procedures ttas rented by 
Coutelaire (1950) who described 5 cases m which he had enlarged a small, 
healed, tuberculous bladder bt jommg to it an isolated loop of cecum (3 cases) 
or of ileum (2 cases), in the last two cases the dilated ureters of the sole remain¬ 
ing hydronephrotic hidnej were jomed to the ileal loop and the patients were 
reheted of their frequencj Cibert and his co-\torhers (Cibert 1953, Cibert, 
Durand, Foret and Soler, 1954, Cibert and associates, 1955) hate now reported 
60 eases of lleoct stoplasty for healed, contracted, tuberculous bladder 

Present senes A closed, isolated loop of ileum has been anastomosed to the 
bladder for the tanous purposes shown in table 2 in 18 cases, the indications 
hate been to enlarge a contracted bladder resulting from long-standing chrome 
ctstitis, from healed tuberculosis or from interstitial ctstitis, to reconstruct a 
bladder after a large part of it has been excised surgicallt , to correct the fre- 
quenct resulting from an uninhibited bladder, andtoeffect a reshtutioad integrum 
following ureterocolic anastomosis in cases in which the bladder is still present 
The three cases m the last group are revision procedures and wall be referred to 
later 

Pathology Tibrous contracture of the bladder following long-standing c\stitis 
or healed tuberculosis mac reduce its capaciti to three, four or fi\ e ounces re¬ 
sulting in intolerable da\ and night frequence 

The healed tuberculous bladder, scarred and subdn ided bi prominent septa 
and wide saccules, nun be reduced to extremeh small proportions and m such 
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Table 2 Ilcocysloplasly using a closed ileal loop 



Cases 

Deaths 

A For a conlrncted bladder 



1 Long standing chrome ejstifis ileocjstoplastj 

i 


2 Healed, contracted, tuberculous bladder 



a Ileooj stoplastj 

5 

i 

b Ureteroileocystoplastj 

3 

i 

3 Interstitial cjstitis lleocj stoplastj 

4 


B To reconstruct the bladder after extensive partial cj stectomj 

1 


C For unhibited bladder 

1 


D To effect a reshlutio ad integrum following uretorocolic anas- 



tomosis (bladder still present) 



Unilateral or bilateral ureteroileocj'stoplasty 

3 



18 

2 


cases the detrusoi muscle may have undeigone destructive atrophy, though the 
trigone does not seem to contract and may even appeal to be larger than normal 
The ureter of the othei kidney may remain noimal or it may be dilated from 
spastic conti actuie of its low ei end or from a mucosal stricture of its terminal 
part, or the uretenc sphincter may become incompetent, resulting in reflux In 
the smallest bladdeis the prostatic urethia undeigoes a remarkable degree of 
dilatation which can be seen on urethroscopy, the bladder neck being vide open, 
the gapmg openings of the dilated prostatic ducts can easily be seen A cysto- 
urethrogram shows that the piostatic ducts are changed into bulbous, dilated 
pockets m the substance of the prostate Even the stump of the ureter of the 
excised kidney has here taken part in the dilatation, as if to provide every scrap 
of room for the storage of urine There may be reflux up the remaining ureter 
The external sphincter remains intact except in the more advanced cases With 
the atrophy of the detrusor muscle, the vesical openmg of the remaining ureter 
appears to become displaced to the posterosupenoi angle or comer of the small 
bladder It is such small distorted bladders with their still undamaged external 
sphincters that fleocystoplasty is designed to relieve 

The operation In most of the cases m our senes the center of the ileal loop has 
been anastomosed to the posterior wall or the dome of the bladder (figs 6 and 
7) The length of the loop varies m inverse proportion to the size of the bladder 
to be remodeled For a very tiny “thimble” bladdei a loop 12 or 15 inches in 
length has been used, shorter lengths being employed for a bladder with a ca¬ 
pacity of 4 to 6 ounces After the loop has been prepared m the case of the foui- 
ounce bladder, the pentoneum ov er the postenor v all of the bladder is incised 
transversely a little distance below the vault and is dissected up and doum so as 
to expose a suitable part of the muscular vail When the bladder is very tmy, 
and the detrusor muscle is atiophied, it is best to excise the fibrosed detrusor 
muscle as recommended by Cibert (1955), care being taken not to injure the 
remaining ureter because of its abnormal position The anastomosis is made by 
too rows of continuous catgut sutures, the outer layer being between the sero- 
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Fig 6 Operation of lleocvstoplastr 4, ileal loop has been isolated, proximal end has 
been infolded, clamp remains on distal end for implantation of ureter B, ileal loop is 
stitched b\ continuous suture to bach of bladder 


muscular larer of the intestine and the outer part of the muscle coat of the blad¬ 
der, and the inner later being through the whole thickness of the wall of the 
intestine and the deeper muscle lar er and the mucosa of the bladder, bringing 
the two mucous membranes into accurate apposition The peritoneum previously 
reflected from the bladder wall is sutured to the intestine m such a war as to 
make the anastomosis itself extra peritoneal The abdomen is closed but a dram 
is left m the car e of Retzius A catheter remains in the urethra 10 days 

If there is no hi dronephrosis of the sole remaining kidner, a simple lleocysto- 
plastr is done if the kidney is hrdronephrotic from ureteric stricture, the ureter 
should be mobilized, divided and implanted into the end of the ileal loop, when 
unprorement m the hr dronephrosis can be graduallr expected (fig 8) If the 
hr dronephrosis is the result of ureteric reflux, some surgeons liar e found impror e- 
ment of the hr dronephrosis br a simple lleocr stoplastr, the ureter not being 
reunplanted, mr own preference so far has been to reimplant the ureter into the 
loop m such cases 

Case 3 A man of 31 had had a left nephro-ureterectomr for tuberculous kidner 
in Mar 1950 The bladder two rears later had undergone contracture and earlr 
dilatation of the right kidner and ureter was present Br 1953 frcquencr of 
micturition had increased to half-hourlr br dar and fir e to slx times at night, 
sometimes with nocturnal mcontmence, the unne was pus- and tubercle-free, 
intrarenous prelograms non showed an increase m the hr dronephrosis and 
hrdroureter (fig 9, A) On crstoscopr, the capacitr of the bladder was 3 ounces 
but the mucous membrane was completelr healed Urcterodeocrstopla^r was 
done on Mar 27, 1953, the ureter being placed into the distal end of the ileal 
loop A. recent intrarenous pvelogram (fig 9, B) =hous that the hrdronephrotic 
kidner has returned to normal Micturition is normal br dar and he does not 
micturate during the night The unne is stenle 
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Fig 7 Operation of ileocystoplasty A, opening ib made into cavity of bladder B, open 
me of same size is made into lumen of intestine C, continuous suture approximates mucosae 
of ileum and bladder D, last suture line is continued 


Two operative deaths have occurred among the 17 cases, testifying to the 
magnitude of the procedure One patient died from ileus due to intestinal ob¬ 
struction, the other died from renal failure, the sole remaining kidney being 
hydronephrotic 

Results The late clmtcuX results of these procedures are usually excellent The 
intolerable frequency of micturition has been relieved in nearly all cases, giving 
sleep at night and improved general health These people are among our most 
erateful patients In only two has frequency persisted and both have residual 
rj-j le operation of ureteroileocystoplasty for a small, healed, tuberculous 
hi adder with hydronephrosis of the remaining, otherwise healthy, kidney, prom¬ 
ises to offer protection to the kidney and to be a considerable advance over 

^rkter^n^^esultein Ihcl bladder itself have been studied by retro- 
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Fiq 8 Operation of uretoroileocj stoplastj A , right ureter mobilized after incising 
peritoneum B , ureter divided C, suitable technique for anastomosing stump of divided 
ureter to end of ileal loop, outermost parts of end of ileum are sutured and infolded, ureter 
is joined by mucosa-to mucosa anastomosis to middle of divided end of loop D, completed 
operation 

grade cystograms and by estimations of the residual urine Hanley (1956) has 
also made studies w ith the image intensifier When opaque medium is injected 
into the bladder by catheter, the loop fills quite xxell (fig 10, A), serial radio¬ 
graphs taken at a feu seconds interval demonstrate that the ileum retains its 
peristaltic activity, as in the case shown in fig 10, B, x\ Inch shoes different 
phases of relaxation and contraction of the ileal loop In a small number of cases 
the ileal loop has remamed inactive during the period of the examination When 
micturition commences, the medium is partly expelled per urethram and partly 
into the loop xxhich is then stimulated to contract and empty, the act of mic¬ 
turition is then biphasic and may take longer than a normal act, and may have 
to be assisted at first by gentle manual pressure ox er the abdomen 

After micturition, in some cases the bladder and the loop empty completely 
as m the case shown m figure 11, here the operation x\ as for a three-ounce healed 
tuberculous bladder, the upper tract remains normal, no reflux dexeloping 
Figure 12 shoes the cjstograni of a case xnth a xery small residual unne, in a 
man xxith ureteroileocystoplasty done four years ago, the clinical result is ex¬ 
cellent Most of our cases are like this In a small minoritv there is a moderate 
amount of residual unne In one such case cx stography slioxx s the bladder and 
the loop filled (fig 13, A), after xoluntarj exacuation the bladder proper and 



696 


h N PI RAH 



also the loop, are only partly emptied of medium at the end of micturition, 
the proximal part of the loop (on the patient’s left) is almost complete^ empty 
(fig 13, B ) but the distal part of the loop is still full to capacity (or it may even 
be distended) Ne\ ertheless the upper tract is still normal, though a slight reflux 
goes halfway up the right ureter This finding of the imperfect emptying of the 
distal horn of the U-shaped loop suggests that it would be better to join the ileal 
loop to the bladder, at or near to its distal end It has also been shown that the 
nng-plastik of Scheele (1941) is not free from the defects of residual urine and 
perhaps should be avoided (Hanley 1956) 

It seems, therefore, that the remodeling of the contracted bladder by incor¬ 
porating m it intestinal muscle of different contractile pov er and discipline, is 
usually' a successful procedure but it does not achieve in every case the power of 
a perfectly integrated contraction It is not yet certain whether this defect ap¬ 
plies more to the tiny r bladders than to those bladders which are merely small 
In some cases with high residual urine following ffeocystoplasty, for tiny 
tuberculous bladders, Cibert (1956) has found it necessary to resect the bladder 
neck to assist complete evacuation 

Electrolytes No instance of electrolyte imbalance has been noted and no 
medical treatment by alkalies has been advised Table 3 shows examples of post- 
operatne electrolyte studies in a group of cases As ve found m our early ex¬ 
perimental studies, any so-called reservoir effect from electrolyte absorption has 
not been clinically or biochemically detectable 

Infection Nearly every case has sterile unne within a few u eeks of the opera- 


U °ileocystoplasty using an open ileal loop I have used the operation of ileocysto- 
11( , inEr an onen loop m one case of carcinoma of the bladder m a woman 
a^ed 65 m vhich I had done a ien large partial cystectomy The ileal loop was 
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Fig 10 J tvp cal retrograde cvstograin lollo-mig lleocvrtoplasn Opening be ween 
bladder and loon re main s widelv op°n, loop 511= Tel] with onaque medium B E^nal x-ravs 
~~ulies o ileal loop m ca~e o'Feoev^topla-tv Radiographs hare be=n*al.en at inter-ab o* a 
fe — seconds Pic'ures -how irregular outlines demonstrating pens*alnc acnntr, there are 
phases of mar led commotion and dilatauon o different parts o r loop 

prepared in the usual wav both ends being left open it was then divided com- 
pletelv along the antimesentenc border and the bleeding points were heated 
The Sat grart thus obtained was sewn to the cut edges of the bladder to enlarge 
it There was a slight leakage oi unne rrom the fourth to the tenth dav but the 
patient died unexpoetedlv trom pulmonarv embolism on the iourteenth dav 
This technique using the open loop involves longer suture hues than the opera¬ 
tion with the closed loop to which operation I think it is inferior fPvrah and 
Raoer 1955 < 

Tasker (1953 > utilized an open ileal gratt to enlarge the bladder oi the dog 
and also in one man with a contracted bladder He used an isolated loop oi ileum 
eight inches m length that was divided into two portions which were then 
opened alone their antimesentenc borders the two often loop; were then stitched 
tc either lateralb thu= making a flat rectangular graft three o\ tour inches in 
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Fig 11 Case of deoc} stoplastj for healed, contracted, tuberculous bladder, there is 
practically complete emptjong of bladder and loop after voluntary voiding 



Fig 12 Case of ureteroileocj'stoplastv for small bladder resulting from longstanding 
tuberculous cystitis, there is verj small amount of residual urine after voluntary voiding 


size The bladder was then bisected m the median sagittal plane fiom front to 
back thus making an elliptical opemng, to the edges of which the flat, lec- 
tangular, ileal giaft nas sutured by two rows of stitches The end results m the 
dogs and also m the man, were satisfactory and gave a bladder which contracted 
well with very httle residual urine 


ileal bladder as a reservoir completed replacing a normal bladder 

(lleourethkal anastomosis) 

It is sometimes possible to construct a complete “bladder” made from ileum 
and draining per urethram, after the patient’s own bladder has been excised 
Since the new muscular organ is free from feces it should remain free fiom in- 
r T nnd since absorption of chloride and of sodium from the ileum is low 
m amounts (Fymb. Cam, Read and Parsons, 

Sthe kidneys are healthy, the fact that the deum ,s non a 
L diit from * -'conduct" should not prone detruneota. 
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Fig 13 'Retrograde ctstocrom in case of ileoetstoplastA -1 bladder and Icop are well 
filled B c\-tocram after vo'idinc Bladder has been onh pamalh emptied (medium »n 
bladder 1 = less dense than that «hown m Jh, nroxtmal part of loop i* emptied but distal part 
o c loop is still well filled 


Table 3 Blond rfrifroMt Jerri# to’loirinc ileon'ioplas'v in #ir ca«r# 
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The fir<t attempt at such a procedure was that of Comelatre (1 ( 151) who 
after removing the bladder for carcinoma anastomceed the side of the lower end 
of a loop of ileum to which the ureters had been joined to the prostaue urethra 
the upper end ot the ileal loop was brought to the surface ot the abdomen as a 
temporan, lieostomt -liter some unsucees-iul attempts the ileostom\ opening 
was e\entualh dosed when urethral \oidmg occurred some straining and gentle 
manual ore-sure o\er the lower abdominal wall assisted micturition 
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I 1mA e carried out the opeiation of total substitution of the bladder by ileum 
using a diffeicnt technique, in two patients with carcinoma of the bladder, and 
my colleague, Mr Rapei, in one case for recurrent Hunner’s ulcer In my first 
case the operation was successful, the second patient died from pulmonary 
embolism four Meeks aftei opeiation after having had a normal convalescence, 
autopsy show ed a satisfactory technical result 

Case 4 My first patient, a man aged 45, had had multiple low grade papillary 
carcinomas foi some years which had been treated in succession by per urethram 
diatheimy or lesection and by radium placed m the center of a distended Foley 
catheter, the latter treatment was later followed by persistent and set ere 
hematuria (which necessitated transfusion), caused by a radio-necrotic ulcer m 
the vault and lateral wall of the bladder, the bleeding from which could not be 
permanently conti oiled The bladdei, the seminal vesicles and the proximal two 
thirds of the prostate weie remoied transpentoneally, the prostate being sec¬ 
tioned tiansversely so as to lent e a stump consisting of the apex of the gland, in 
order to enable the urethra to be anastomosed to the ileum (fig 14) A loop of 
ileum 22 inches in length was prepaied m the manner previously descnbed, and 
the ureteis, having been divided at the pelvic brim, were joined by a direct 
mucosa-to-mucosa technique to the ends of the loop wdiich w ere then invagmated 
so that the ureteioileal anastomosis was on a small eminence within the lumen 
The center of the ileal loop w as anastomosed to the prostatic urethra, the broad 
stump of the prostate being of sufficient size to allow two rows of sutures to be 
used The first row r of stitches secured the seromuscular coat of the ileum to the 
fibiomuscular wall of the stump of the prostate posteriorly, a small opening of a 
size equal to that of the urethra was then made into the lumen of the ileum 
through all coats to enable an lleourethral anastomosis by mucosa-to-mucosa 
apposition to be made, finals the seromuscular coat of the ileum w as sutured to 
the prostate antenoily A catheter was retained in the urethra 10 dajxs A slight 
leakage of urine for the first four days did not retard his pi ogress, the uiethral 



,, llt r „ p4 G S man aged 45 Bladder, seminal ' esicies,a,luproMmai tv, o-tlurds of 
F f tit era Itcised for carcinoma of bladder Bladder « as replaced ba long loop of ileum 
Xch was an^omosed at Us nuddle to prostat.c urethra Divided ureters vere joined to 


ends of loop 
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catheter was remoa ed on the tenth postoperative daa and normal micturition 
was established (Pa-rah 195G) 

The patient soon learned to recognize w hen the new bladder was distended 
and partly by gentle straining and partly by exerting a little manual pressure 
oa er the loner part of the abdomen, easv xoidmg, somenhat lacking in normal 
force, followed He gamed complete control of micturition during the day but 
had slight urethral leakage at night The postoperatu e ca stogram showed the 
bladder distended with opaque medium and the absence of uretenc reflux, nben 
the bladder was emptied a small amount of residual unne remained The mtrn- 
i enous pi elograms showed no dilatation of the upper unnarv tract three months 
after operation The unne remained stenle There was no hvperchloremic aci¬ 
dosis the blood electrolvte figures being as follows sodium 145 meq/L, potas¬ 
sium 4 1 meq/L, chloride 102 5 meq/L, CO. combining pon er 26 6 meq/L 
Some neeks after operation the patient returned to work as an engineer Ulti- 
mateh a recurrent growth dea eloped in the left side of the stump of the prostatic 
urethra, and proaed fatal exactlv tv. o a ear* after the original operation The 
ileal bladder continued to function until the end The case illustrates the diffi- 
culta m the selection of cases for such a procedure, having regard to the bladder 
tumor and its possible late spread, this case was selected because there seemed 
to be a reasonable chance that the malignancy had been cured, the mam residual 
defect being the large, bleeding, radio-neerotie ulcer 

Mr Raper’s patient, a man aged 45, first had a particularlv painful Hunner’s 
ulcer for which partial cystectoma and deoca stoplasta were earned out, these 
procedures were followed later by a recurrent ulcer in the residual portion of the 
bladder and further persistent pain The operation which I baa e desenbed was 
then successfully performed and the patient is still aln e 

LOOP OF ILEUM VS A URINARY CONDUIT TO THE EXTERIOR 

The extemalh draining isolated ileal loop, used as a conduit to the extenor 
(\ anousla called the deal bladder or deal segment or deal ureterostoma), has 
been used in certain cases requinng deviation of the stream because of unnarv 
mcontinence in which, because of an incompetent or destroyed anal sphincter, 
ureterocolic anastomosis has been contraindicated, the isolated rectosigmoid 
bladder is also impracticable in such cases The procedure has also been ada o- 
cated ba Bncker (1947) m association with a colostoma, following pelvic exenter¬ 
ation for ada anced pelvic cancer, as an altematia e to a wet colostomy' o\ er which 
it has ad\ antages The conditions shown m A in table 4 (the cases done m my 
department) appear to be firm indications for the use of this operation when 
other methods of controlling the incontinence have faded I shall refer later to 
the u*e of the deal bladder as a primary method of urinary dia ersion in cases 
requiring total castectoma for bladder cancer and as a revision procedure in 
certain case* of faded ureterocolic anastomosis 
Literature Bill, Dillard, Eggers and Jensen (1954) successfully constructed 
isolated deal segments in tw o chddren aged 1G months and three a ears for ectopia 
a esitae with bilateral ha dronephrosis and spma bifida re*pectia ela In both cases 
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Table 4 Ileal bladder (ileal segment or ileal ureterostomy ) 



Cases 

Deaths 

A 



1 Spinal injur} 

i 


2 Spina bifida 

n 

3 

3 Vesicovaginorectal fistula 

3 


4 Pelvic evisceration 

1 


5 Late cases of ectopia vesicae 

2 


B 



6 Bilateral hj dronephrosis 

1 

1 

7 Revision or ureterocolic anastomosis 

3 


C 



8 After cjstectomj for carcinoma 

5 

3 


27 

7 


the hydronephrosis was much improved and in the second, reemrent attacks of 
ascending renal infection were controlled No electrolyte imbalance developed 
after operation 

Nash (1956) reported 10 cases of ileal bladdei for spina bifida with good re¬ 
sults , nine had had previous operations on the bladder in an attempt to relieve 
their urinary incontinence Rickman (1956) recorded a senes of 15 children in 
whom he had used ileal loop external drainage, there were five cases of spina 
bifida, between the ages of sixteen months and ten years, 2 cases of chronic 
urethral obstruction aged mne and 10 respectively, and one case each of post¬ 
operative urinary and fecal incontinence and of megaureter with hydronephrosis, 
there were two operative deaths The end results were very good, the patient 
having satisfactory pyelograms and normal blood electrolytes, the unne was 
usually sterile within a fortnight 

Sjnn-a bifida Spina bifida is the commonest indication for ileal loop drainage 
m this group Many children with spina bifida five in institutions for cripples 
because of paralyses of the legs and incontinence of urine and feces These 
children commonly have defective sensation in the limbs and m the saddle area, 
and often ulceration of the skin and of the genitalia as well which add to their 
state of misery Some have meningoceles The contmuous drainage of urine 
makes them social outcasts Other cases, less severe, have urrnary and fecal 
incontinence as their principal defect and no paralysis of the legs The inconti¬ 
nence of feces, often partly compensated for by seveie constipation, is dependent 
upon a paralyzed external anal sphincter, so that ureterocolic anastomosis can¬ 
not be done to reheve the urinary incontinence 

The cause of the urinary disability m these children vanes and the surgical 
measures undertaken to remedy the defect often still leave the patient with no 
umary control Some cases have had, at first, urinary letention due to a thick, 
hypertrophied, internal sphincter and m these resections of the bladder neck 
nype p i ’ . .I eiiopRssful in relieving residual uime, though sometimes 

S iHudfopen noth no uphmct.no control end for such rttr shng open,- 
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tions or other plastic procedures may hat e been tned, often with indifferent re¬ 
sults Complete transection of the bladder neck with urethral closure and supra¬ 
pubic drainage usually leads to infection and sometimes to stone formation 
Bilateral ureterostomy, the orifices being surrounded bv a strap-like skin graft 
to form nipple-like eminences, has probably offered the best chance of control of 
the urinars incontinence with the help of an appliance, prior to the mtroduction 
of the ileal bladder 

The use of the ileal bladder or ileal segment in these incontinent children, 
especially after they ha\ e been rendered mobile by the use of orthopedic appli¬ 
ances, has been the best measure so far devised to gne them unnarv control 
and has allowed them to continue their education and has placed them many 
steps nearer to gainful employment 

The operation The loop, se\ en or eight inches in length, is isolated as previously 
described, and intestinal continuit\ is restored bv end-to-end anastomosis, too 
short a loop which may contract lengthwise or may lead to tension at the stoma 
or at the ureteral anastomoses, should be ay oided The ureters are exposed, 
hgated just below the bnm of the pelvis, and divided The left ureter is usually 
brought through an opening m the base of the mesosigmoid to a position nearer 
the midhne and after shttmg it up to gne an elliptical opening, is anas¬ 
tomosed either end-to-end with the ileum, using a continuous through-and- 
through suture, reinforced by r interrupted stitches of finest catgut uniting 
the peritoneal coat of the intestine to the fibrous co\ enng of the ureter, or 
altematnely it is joined to the ileum by mucosa-to-mucosa suture near 
to the closed proximal end of the loop at its antimesentenc border (fig 15) 
The right ureter is brought below the ileal loop and similarly anastomosed 




Dla Evaria shows two alternatix e methods of anastomosis of ureter to i-olated ileal 

- U „ d c!uldrcn 1)'“ s P ln “ b,fida - direct “wco-'a to mucosa anastomoJ Wd 
urctejcJCiCing gi\en an elliptical terminal ODening ** 
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to it some three inches from its proximal end The direct mucosa-to-mu- 
cosa anastomosis is preferred to the Coffey method because m the absence of 
any build-up of backpressure or of feces, it appears to be safe, and it provides a 
free drainage of urine and avoids anastomotic stricture The proximal part of 
the ileal loop is secured to the posterior parietal peritoneum and the ureteric 
anastomoses are covered by peritoneum, to prevent herniation of intestinal con¬ 
tents, the distal part of the intestinal loop may be secured to the peritoneum of 
the right iliac fossa, or be brought straight forward to the final position of the 
stoma The ileostomy opening is placed in the right iliac fossa near McBurney’s 
point after excising an ellipse of skin and aponeurosis so as to at oid lateral pres¬ 
sure upon the protruding ileum, an inch or more of w hich is allow ed to prolapse 
through the opening, the everted mucosa being then sutured to the skin margins 
A Rutzen’s ileostomy bag is secured to the surrounding skin before the patient 
leaves the operating theater 

The operation has earned a mortality from intestinal obsti uction and ileus m 
our senes of 3 cases, out of 11, w hich is indicative of the severity of the procedure, 
but the latest cases in the senes have w ithstood the procedure w ell 

Late results These patients have benefited greatly by the operation We have 
not so far encountered any stomal contraction wuth the technique w Inch w e have 
used Electrolyte imbalance has not occurred and so far no attacks of renal 
infection, and no cases have needed treatment by alkalies Table 5 show s normal 
postoperative blood electrolyte figures in a group of cases at varying times after 
operation The late pyelograms have usually been normal, though for some time 
after operation there may be transient hydronephrosis, and in cases with a pre- 
operative hydronephrosis, impiovement has followed the operation (fig 16) 

THE USE OF INTESTINAL SEGMENTS AS A METHOD OF URINARY DIVERSION 

I will now refer to the use of isolated segments of the large and the small 
intestine as a method of urinary diversion, alternative to the operation of uretero- 


Table 5 Blood electrolyte readings in cases of ileal bladder (ileal segments or ileal 

ureterostomy) 





Postoperative 

Patient 

Diagnosis 

Time after 
Operation 

Blood 

urea 

Sodium 

Potas 

COj com 





(rag per 
100 cc) 

(raeq/L) 

(meq/L) 

power 

(meq/L) 

(meq/L) 

D C 

Spina bifida 

4 wks 

21 0 

135 0 

4 2 

25 9 

94 0 

G M 

Spina bifida 

4 wks 

22 0 

141 0 

4 3 

30 6 

99 0 

A J 

Revision after U C A 

12 mos 

25 0 

141 0 

4 2 

24 9 

106 0 

P P 

Revision after UCA 

8 mos 

38 0 

137 0 

4 8 

24 9 

106 0 

G H 

H C 

Spina bifida 

Vesicovaginal-rectal fis 

7 mos 

16 mos 

32 0 

24 2 

145 0 
145 0 

4 3 

4 3 

24 5 

27 4 

104 2 
107 8 

A W 

J S 

tula 

Cj stectomy 
pelvic evisceration 

6 mos 

20 mos 

20 3 

18 1 

139 0 
137 0 

4 0 

4 S 

20 3 

27 0 

104 2 
106 0 
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Fig 16 Ca«e of spina bifida in ben of six for whom ileal ureterostomy was done A, pre¬ 
operative bilateral hydronephrosis and hidrourefers (January 31,1957) B, five weeks after 
operation Olarch 3 1957) intravenous pielograms showed normal upper urinary tract 
Rutzen bag and belt are in position 

colic anastomosis, but first I will sketch m the background to these procedures 
b\ giving some late results of the operation of ureterocolic anastomosis 

URETEROCOLIC VSASTOMOSIS 

The operation of ureterocolic anastomosis has come under criticism firstly be¬ 
cause there is an important early and late incidence of renal deaths from ascend¬ 
ing infection, which are quite independent of the primary disease (cancer, trauma 
or tuberculosis) for which the patient was treated, and secondly because, al¬ 
though mam sumy ors are extremely fit, others enjov health which is not quite 
first class and a fen are renal my alids who require reyusion operations if they are 
to sumy e 

In addition to there bemg a postoperative incidence of renal deaths, there is 
an important late incidence In an analysis of the cause of death by period of 
sumy al following ureterocolic anastomosis, on behalf of the British Association 
of Urological Surgeons, Jacobs and Stirling (1952) found that of 1,029 deaths at 
yarious tunes after operation, 29S died from recurrent cancer while there ivere 
301 renal deaths, of the renal deaths approximately one-third died in less than 
four weeks after operation, one-third in from one to six months after, and one- 
third from six months to 10 years following operation (table 6) These statistics 
which highlighted the mortality from renal infection, were collected shortly after 
the papers by Terns and Odel (1950) and other workers m this field (Lapides 
1951, Parsons, Powell and Pyrah, 1952, Parsons, Pvrah, Powell, Pieed and Spiers, 
1952) had draivn attention to the two mechanisms lmohed in the renal deaths, 
namely the ascending infection and the electrolyte imbalance so that present- 
day remits are probably better 
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Tabi e 6 Urelcrocohc anastomosis, 1,029 deaths Cause of death by period of survnal 

(Jacobs and Stirling, 1962) 


' 

Under Four 

I 

One to Six 

| Sit Months to 

Cause of Death 

Wcchs i 

Months 

Ten Years 


per cent 

per cent 

per cent 

Carcinoma 

5 7 

31 9 

62 4 

Renal 

32 2 

30 6 

36 2 


Table 7 Cases of urelerocolic anastomosis, S9 surviving cases 

With cjsteetomy for cancer 28 

For traumatic conditions 4 

For contracted bladder 7 

39 


Grade of health 


Crade 

C>stectom> for 
Cancer and 
Traumatic Cases 

T B Transplants 

Grade 1 

19 

2 

Grade 2 

8 

2 

Grade 3 

1 

2 

Grade 4 (failed cases) 

5 



Status of separate renal units in 28 surviving cases of total cystectomy plus urelerocolic 
anastomosis and 2 traumatic cases 
(T B transplants and failed cases excluded) 

(56 renal units) 


No hj dronephrosis 

32 

Slight hj dronephrosis 

8 

Moderate hj dronephrosis 

11 

Severe hi dronephrosis 

5 


56 


(Various techniques) 


In addition to the toll of renal deaths it became clear that although many pa¬ 
tients make excellent long-term recoveries, some survivors do not enjoy first- 
class health (because of mild renal infection and electrolyte imbalance) although 
they do not necessarily die, and a few are on the edge of a renal breakdown I 
1,11 illustrate the variations in the quality of the late results by refenmg to the 
d nf health and some of the disabilities of a group of 39 surviving patients 
S mv department who have had ureterocolic anastomosis, the lenal status after 
■ n f os surviving cases is also given (table 7) 

^In^ade 1 are placed those patients noth very good health, with a good appe- 
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tite, an absence of thirst, with the abihtv to do the dav s work wathout loss of 
time, with no renal svmptoms and with normal postoperatic e pvelograms or 
with one normal pcelogrun and one showing shght hydronephrosis and with no 
or shght acidosis In grade 2 are placed those who are chmcallv well and able to 
work whose pvelograms are normal or show some h\ dronephrosis, and who have 
some hvperchloremic acidosis which is readiiv corrected bv alkali and who ha\ e 
therefore had some renal infection but when thev are questioned some of these 
hac e restrictions m their diet and long-term survivors nun e\en hace osteopo¬ 
rosis Table 7 places 31 of the 39 cases m grades 1 and 2 and these can be ac¬ 
counted satisfactory operatic e results though as I have indicated, some m 
grade 2 tun e health which is just short of the best In grade 3 are placed patients 
who are not perfectly fit, having had some renal damage, but who yet mav be 
able to work some hat e more or less stable health but other- 1m e periods of 
vague ill-health these patients need c erv careful after-care and the long-term 
prognosis would seem to be poor Grade 4 consists of cases m which the uretero- 
cohc anastomosis has been a failure a small group who hate had recurrent 
attacks of infection wath electrolyte unbalance, so sec ere that it seemed that 
thev must die from renal failure, m these cases some form of recast on procedure 
was needed m order to sac e life Table 7 places eight of the 39 cases m these two 
groups of unsatisfaetorc results 

''That variations from normal health cause patients to be graded 3 and 4 (and 
occasionally grade 2) and how can their disabilities be corrected^ The next few 
cases will illustrate 
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Case 5 Fjguie 17 shows the pre- and postoperative normal pjmlogram of a 
man, aged 57, w ho had total cystectomy and uieteiocohc anastomosis m Janu¬ 
ary 1955, for an extensn e tiansitional-eell carcinoma of the left side of the blad¬ 
der His health appears to be a eiy good indeed, he has normal appetite, normal 
energy and no complaints, he takes sodium bicarbonate and Ins blood electro¬ 
lytes aie normal (table 8) E\erytlnng points to this man’s having had a first- 
class lesult But when lecentlj he had metabolic balance tests, and was gnen a 
loading dose of sodium chlonde and a lestncted potassium intake, in fhe days 
he began to feel not quite so veil because the kidneys could not excrete the 
excess chlonde ions, whereas they excreted too much potassium, he was found, 
in fact, to hax e a total bodj r deficit of potassium Although, therefoie, his renal 
excretory mechanism (as shown by the mtiax enous pyleograms and the blood 


Table S Postopcratuc blood electrolyte studies 


Case F HUH Age 57 <? 

Preop- 

eratise 



Postoperati\ e Chemisti} 


Dates 

28/10/54 

1/4 'Sj 

20/1/55 

1 3/3/55 

1 V5/55 

6/2/jj 

25/8/oj 

CI, meq/L 

100 


99 2 

| 107 S 

| 99 2 

97 4 

100 9 

CO c p meq/L 

24 2 


2S 3 

26 2 

1 29 2 

27 4 

27 8 

Na, meq/L 

1 13 5 

Operation 

1 135 

1 133 

1 141 

137 

143 

K, meq/L 

4 6 


1 0 

3 S 

5 4 

4 6 

4 5 

BUN, mg % 

29 4 




29 4 

35 2 

34 4 


Table 9 Prc and postoperative blood chemistry of a man aged 7S who had cystectomy with 
urclcrocohc anastomosis on 4 pnl 4, 1955 He had electrolyte unbalance with clinical 
symptoms, resulting from attacks of renal infection Improiement followed his taking 
a low chlonde diet together with all alies 


Case G B Age 72 cT 

Pre-op- 
eratn e 


Postoperati\ e Chemistrj 

Dates 

10/2/55 

4/4/55 

8/11/55 

' 6/10/35 

1 1/12/eS 

| 23/2/56 

19/4/56 

Cl, meq/L 

102 


m i 

109 

( 11S 0 

1 114 5 

( 104 2 

CO c p , meq/L 

27 2 


21 9 

22 8 

IS 5 

1 19 8 

25 3 

Na, meq/L 

133 

Operation 


143 

137 

' 139 

135 

K, meq/L 

6 2 


4 2 

4 7 

5 3 

4 5 

4 6 

B U N , mg % 

21 3 




31 0 I 

30 2 

33 5 


Table 10 Prohibited foods Hyperchloremic acidosis 

Tinned, baited and prepared meat or fish 
Cheese (except home made salt free) 

Tinned vegetables, soups and fruit 

Pieties and bottled sauces 

Extracts of meat and least (e g boxnl) 

Breakfast cereals, except salt free porridge 

Bread—limited to 6 ozs per daj 

Daih intake of milk—pint 
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urea nitrogen) is onlv slightlv impaired, and although his imbalance is readily- 
corrected, he is, m fact, not far remoied from aien troublesome homeostatic 
imbalance because of a renal tubular defect, and from the biochemist’s point of 
view he is considerabl} remoi ed from normal He is dependent on medical 
after-care 

The blood electrolyte figures of a man aged 72 who had cjstectomv and 
ureterocohc anastomosis in 1955, with a len persistent electrolyte imbalance 
from attacks of recurrent renal infection are shown in table 9 His health was 
eventually greatly improved (his appetite became good and his thirst disap¬ 
peared), when, in addition to being given alkalies, and being advised to abstain 
from salt as a condiment, he was giv en a low -chlonde diet in order to reduce his 
total bodv chlorides (table 10) 

The radiographs are shown m figure 18 of some of the bones of the legs of a 
man of 58 with a generalized osteoporosis causing pain in the back the pelvis 
and the thighs resulting from longstanding hyperchloremic acidosis He had 
ureterocohc anastomosis m 1942 for hv dronephrosis of a solitarv kidnev with 
impaired function, caused bv a sev erelv contracted tuberculous bladder He has 
worked for almost the whole of the last 14 v ears Since 1952 his acidosis has been 
corrected bj alkalies There is still a risk that he will get a spontaneous fracture 
of a long bone 

The following three cases record revision procedures done for ureterocohc 
anastomosis that failed 

Case 6 A vs oman aged 42 had ureterocohc anastomosis in 1951 for a verv large 
vesicovaginal fistula which had followed the sloughing of the anterior vaginal 
wall after an operation for prolapse in 1944, for which sev eral unsuccessful at¬ 
tempts at repair had been made elsewhere In the 18 months following uretero- 
cohc anastomosis she had a number of attacks of acute pv elonephntis with elec- 




* 1S , c , a ' e . ‘ 11 ^ P 130 aped ha <i ureterocohc ana'tomo'i' in 1W2 for solitarv 

hvdronejjhronc kidnev re-ulting from contracted tuberculous bladder Hadiocranh 
ar ' 19o-f)'how-o-teomalacia (ljc-t 'howu in long bone-1 resnltimr from lone st-vnriPne 
*>* (Bv courtes\ of BnMsh Journal of krologv aol 29, p 45 1957 ) S standln S acido- 
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trolyte imbalance, which were associated with such marked invalidism that her 
kidneys were endangeied It was then noticed that the vesicovaginal fistula had 
contracted ver 3 r much, piobably because no urine was now passing through it In 
view r of the threatened danger to the kidneys, the fistula was closed m April 
1953, and six months latei both uieteis were reimplanted into the bladder, using 
a U-shaped ileal loop, the center of which was anastomosed to the bladder, the 
ureteis being attached to the ends of the loop (fig 19) This patient is now fit, 
the urine is sterile and she had had no further attacks of renal infection, there is 
very little residual urine Her blood eleetiolyte levels are normal although a 
length of ileum about fourteen niches long has been mcoipoiated into the urinary 
tract The revision procedure had been urgently needed 

Case 7 A man aged 58 had had several operations by another surgeon for a 



VAGINAL FISTULA ILEOCYSTOPLASTY 

Fig 19 Case 6 M D , woman aged 42, underwent bilateral ureteroileocystoplasty as 
revision procedure for failed ureterocohc anastomosis 




_____ e 

fTo 20 Case 7 P P , man aged 68 A, intravenous pyelogram shows bilateral In dro- 
onlirncis in case of failed ureterocohc anastomosis (September 1954), first revision pro- 
hm '™™ onh slight improvement B, intravenous programs one month after second 
rewsion procedure (March 10, 1956), an ileal ureterostom) , note great improvement in 
In dronephrosis 


UROLOGICAL SURGERY 


711 


severe stricture of the urethra for which in the end he had performed uretero- 
colic anastomosis The operation was a failure, since the patient developed 
bilateral hydronephrosis and hydroureter (figs 20 and 21) and recurrent attacks 
of ascending infection, so severe and persistent that for 12 months he w as almost 
completely absent from work It was suggested to me by his doctor that the 
ureters should be reattached to the bladder I first excised the urethral stricture, 
joining the ends togethei, and later rejoined the two ureters to the bladder using 
a U-shaped ileal loop (January 1955) Some residual urine still persisted, how - 
ever, and it w as never possible to free the unnary tract from the original infec¬ 
tion (w'hich was now shown to be caused by Pseudomonas pyocyaneus) and 
which proved refractory to all antibiotic and antiseptic treatment, the hydro- 
nephrotic kidneys did not improve and further severe and prolonged attacks of 
pyelonephritis follow ed in the next 12 months, necessitating further absence from 
work In Tanuary 1956, I substituted for the new anastomosis, an ileal ureter¬ 
ostomy (or ileal segment) (fig 21) The hydronephrosis has been greatly re¬ 
duced (fig 20, B ), he has had no further attacks of infection and he has been 
able to work without loss of time for the last 12 months The blood electrolytes 
are normal though his blood urea nitrogen (because of his damaged kidneys) is 
somew hat elevated The operation has been life-saving 

Case 8 A woman aged 33 had bilateral ureterocohc anastomosis m March 
1952, for a urethrovesicoiaginal fistula The operation was never clinically 



Tig 21 Case 
operations 


REVISION OF URETEROCOUC ANASTOMOSIS 
P P , man aged 5S (Same case as figwo 20 ) Diagram slioivs i anous 
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satisfactory since it was followed by recuirent attacks of nght renal pain with 
temperature which ultimately necessitated the removal of an infected nght 
kidney After an intei\al, there followed further attacks of left renal pain, and 
tempeiature which were accompanied by an unusual form of electrolyte unbal¬ 
ance consisting of a hypokalemia associated with painful attacks of tetany of 
the hands and feet which we failed to contiol Seven months later, m September 
1955, the left uietei was anastomosed to an isolated ileal segment since when 
the patient has been symptom-free and has enjoyed normal health 

This bnef appraisal of some lesults of the operation of uieterocolic anastomo 
sis has included an account of some of the failures and of the salvage procedures 
which have been done to save lues I believe, however, that the late results of 
the opeiation are bettei than those of a few' 3 r eais ago because of unproved 
techniques and especially because of a better undei standing of the medical after¬ 
care, which must be accepted by patient and surgeon as a necessity for those 
who have this operation 

ALTERNATIVE METHODS OF TJRINART DIVERSION USING INTESTINAL SEGMENTS 

In the search for a method of unnary diversion which would give more uni¬ 
formly satisfactory results than ureteiocokc anastomosis, some surgeons have 
transplanted the meters into isolated segments of intestine, using the ileocecal 
region, the rectosigmoid, and the terminal ileum These methods have been 
used either m selected cases or by some surgeons as a routine 

ILEAL BLADDER (ILEAL SEGMENT, ILEAL URETEROSTOMY) 

The ileal bladder (or ileal segment, or ileal ureterostomy), prepared as pre¬ 
viously described, has been advocated by Bnckei (1947, 1954) and by Wells 
(1953, 1956) as a satisfactory alternative method of urmaiy diversion following 
cystectomy for carcinoma of the bladder, and it is at present under trial The 
ileal ureterostomy m such cases is not a leservon but a simple conduit for mine 
draining continuously to the exterior, the stoma in the abdominal w all not being 
guarded by any sphincter When ileal ureterostomy is combined w ith cystectomy 
for bladder cancer the results and the efficiency of the piocedure must be com- 
paied with those of the rectosigmoid bladder, m order to command general 
acceptance 

In my department, because of my own personal preference for the lectosig- 
moid bladder, we have only used the ileal bladder along with cystectomy for 
bladder cancer, m eight cases including three i erosion procedures, tw o of w hich 
have already been referred to, so that the senes is too small for an assessment 
of its value 

I wall therefore refei to the senes recently collected by Professor C A Wells 
for the Bntish Association of Ufological Surgeons In that senes, of the 92 cases 
of ileal ureterostomy and cystectomy for cancer of the bladder, operated upon 
bv v anous surgeons, there were 29 deaths m hospital (or 30 per cent), m addi¬ 
tion eight of nine cases died in which ileal ureterostomy alone was done as a 
palliative procedure The corresponding figures by Anns (1956), who reported 
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the Lnerpool senes, were 10 deaths in 41 patients (25 per cent), while Bncker 
and associates (1954) had a mortahtc of 14 per cent in 106 cases, of which 81 
were cases of peine evisceration, 16 were ccstectomies and 9 were palhatne 
operations for bladder cancer and other indications The operation, therefore, in 
such patients is considerable more serious than the corresponding operation m 
children with spina bifida, in whom it has been relatic eh well borne 

The complications in hospital in the British series re\ ealed a high postopera- 
tn e morbiditc, of 209 patients having ileal ureterostoim from all causes, 120 
had comphcations, which included ileus (42 cases), unnarv fistula (20 cases), 
mechanical mtestmal obstruction (10 cases) and burst abdomen (13 cases) 

The state of health and well-being of survnors has been remarkable good, 
with little late morbiditc and httle need for medical after-care, though occasional 
patients hue de\eloped stomal contraction, which should be correctable with 
changed techniques 

In Wells’ (1956) senes of cases of ileal ureterostoim, there was an elec ated 
serum chlonde m 23 per cent of 96 cases and CO- combining power low er than 
normal in 52 3 per cent of 86 cases in which figures were ac nilable These figures 
are surpnsmglj high since Bncker and associates (1954) m 65 patients found 
an elec ated semm chlonde at am tune after operation, in onlv 2 patients, and 
both cases had had the operation performed as a revision procedure for previous 
ureterosigmoidostomc, the kidnecs being infected In our own senes of cases of 
ileal ureterostorm for spma bifida, hyperchloremic acidosis was not found 

When the mucosa-to-mucosa technique of ureteroileal anastomosis was used 
the incidence of postoperatne In dronephrosis was low and patients having pre- 
operatue he dronephrosis nearlc all showed improc ement (Bncker and asso¬ 
ciates, 1954, Wells 1956) 

4scending renal infection, though the incidence is not high, does exist Wells 
(195b) recorded pcelitis in 11 of 156 patients for whom ileal ureterostorm had 
been done for am cause, and since the senes included a few revision procedures 
in patients with infected kidnecs following ureterocolic anastomosis this inci¬ 
dence is len low In 65 patients with ileal ureterostoim earned out as part of 
the procedure for pelvic exenteration for pelvic cancer and surviving for longer 
than six months, Bncker and associates (1954) found that eight cases had 
intermittent pi elonephntis and a further four had pi elonephntis with hi dro¬ 
nephrosis none, howeier, had died of pi elonephntis 

The operation of ileal bladder or ileal ureterostonn in association with total 
ci-Uectonn, therefore, while giving satisfacton results in survnors, is a senous 
operation earning a considerable operatne mortahti and morbiditi 

ILEOCECAL BLADDER 

Memcks (1955) has med the ileocecal bladder as an alternative method of 
unnan diversion in 31 patients The ureters were transplanted into a new 
‘'bladder ’ consisting of eight inches of isolated cecum and ascending colon nine 
imhes of terminal ileum are included to act a-- an ileal urethra, the ileocecal 
\ahe preventing regurgitation of unne ContmuiU of the gut is restored In 
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lleo-transverse colostomy Serious infection has occurred m one patient and 
electrolyte unbalance m two After using an indwelling catheter for the first 
few preoperative days, a catheter is passed at three- to four-hourly internals to 
empty the bladder, this is a disadvantage as infection may sooner or later be 
introduced, leading to pyelonephntis Merncks (1955) recommends daily dilata 
tion of the new “bladder” w ith w ater for the first three months in order to achie\ e 
a capacity of 300 to 500 ml The operation is an extensn e procedure, adding the 
risks associated with an intestinal anastomosis to tho^ of the ureterocecal 
anastomoses 


THE RECTOSIGMOID BLADDER 

The idea of the isolated rectosigmoid bladder was first described by Mauclaire 
in 1895, though it has been little used since that time I hat e used this procedure 
combined with total cystectomy for bladdei growths, in 20 cases The first 4 
cases were done in 1952 when some ureterocohc anastomoses using a direct 
mucosa-to-mucosa technique gate trouble from ascending renal infection, since 
that time I hate used it in 1G further cases Some hate been selected either be 
cause the patient w as old or frail and so might withstand badly the more ortho¬ 
dox uieterocolic anastomosis with its occasional ileus, some were chosen because 
they had some impairment of renal function, and some because I now find the 
operation gn es \ eiy satisfactory results 

The operation The operation has been done in two stages (figs 22-24) 
In the first stage, the sigmoid colon is divided transt ersely some distance abote 
the middle of the sigmoid loop, thereby ensuring that the capacity" of the new 
“bladder” is fiom 400 to 500 ml , the mesosigmoid, including the marginal 
artery, is divided at the line of section of the gut sufficiently" deep to allow the 
proximal end of the dmded colon to be brought to the surface of the abdomen 



Fig 22 Operation of rectosigmoid bladder --t -igmoid colon is divided Transversely 
come distance above middle of loop meso-igmoid bung dmded for two to three inches 
IWal end of mesosigmoid infolded B, left urcteris mobilized n bnm of pelvis, proximal end 
of divided sigmoid is brought through abdominal wall as colo-tonn 
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Fig 23 Operation of rectosigmoid bladder A, left ureter is divided and anastomosed b} 
mucosa to mucosa technique to upper part of rectosigmoid bladder, elliptical opening is 
made at end of ureter B, two laser mucosa to mucosa ureterocolic anastomosis is made 
C, ureterocolic anastomosis completed 

in the left iliac fossa without tension, through a stab-wound, as an end-colostomy, 
the distal end of the loop is infolded by two rows of catgut stitches The left 
ureter is isolated, usually at the outer side of the mesosigmoid at the let el of 
the pelvic bnm, it is hgatured low down, divided and usually transposed through 
a small opening in the base of the mesosigmoid to its inner side, so as to avoid 
kinking and is then anastomosed to the upper part of the new “bladder ” In 
all except two cases (in which the Coffey 1, 1911, method was used), the Cordon- 
mer (1950) direct mucosa-to-mucosa technique has been employed About four¬ 
teen days later total cystectomy is performed and the right ureter joined to 
the new “bladder” some distance below the left (figs 22-24) 

Adiantagcs 1) An ad\ antage of this procedure is that it can easily be per¬ 
formed in two stages which adds to its safety, and the absence of an intestinal 
anastomosis reduces the operative risk, the postoperative course has been satis- 
factorv and the incidence of ileus has been low 

2) Because the new “bladder” does not contain feces and appears to liar c onh 
a low bacterial content, the incidence of late ascending renal infection is ier> 
low , and the ureterosigmoid anastomosis can safeh be done b% a direct mucosa- 
to-mucosa anastomosis (which promotes free renal drainage), which Ins little 
tcndcncA to late h% dronephrosis and anastomotic stricture 
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3) I have aheacfy leferred to the fact that differential electrolyte absorption 
takes place postopeiatively in the rectosigmoid bladder, though it seems to 
dimmish with time, but since the kidneys do not become infected it does not 
become a clinical ptoblem and mail}' patients do not take alkalies 



Pig 24 Operation of sigmoid bladder Ten days later bladder is removed, right ureter 
anastomosed to rectosigmoid 



r,r c. A man aged 68 Radiograph shows normal intravenous pyelogram (April 17, 

1956 ) of pat?entv "fen,‘ rectos.gmo.d bladder and total cystectomy in 1952 hfo dila¬ 
tation of upper urinary tract 
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Results Of my 20 cases, one died postoperatn ely from peritonitis and another 
on the fourteenth dar from pulmonar\ embohsm after an apparenth normal 
comalescence Three hare died from metastatic cancer, three, eighteen and 
twentr-four months respectirelr after operation, one of these had a moderate 
degree of hyperchloremic acidosis in the immediate postoperatn e penod but 
this soon disappeared Onlr one case m the senes, in which a temporary unnary 
fistula der eloped after the first operation has had trouble from ascending renal 
infection and persistent electrolyse imbalance, and after recurring attacks of in¬ 
fection and acidosis he finally died two rears after operation with serere bi¬ 
lateral renal infection, which I think arose m connection with his temporarr 
unnary fistula, all the other patients hare been free from renal infection 

The remaining 14 cases are alire, four for penods of between two and fire 
y ears, six for penods of one to two y ears and four for less than trvelr e months 
after operation Only one (a r err recent case) of these 14 ease« has a shght hr - 
dronephrosis and this should resolve (figs 25 and 26) 



Fig 26 G S , man aged 62 A, preoperatne intratenous prelogram (4pnl S 1951), 
patient had cystectom\ and rectosigmoid bladder in 4pnl 1954 B, intravenous pieJogratn 
10 months after operation (February 2S, 19551, no dilatation of upper urinan tract 

TkbleII Rectosigmoid bladder Postopcratnc eleclrohilc studies Patients not laf vig sodium 

bicarbonate 

Blood electrohte* (6/15/56) 


Opera Uo 


G S C ' 

Ma\ 19<4 


T K o' 
*^pt 19 2 


F H o' 
Feb 19'2 


H K. c 
Apnl 19*6 


BIN mg % 
Sodium meq/L 
Pota-uum meq/L 
Chloride meq/L 
CO c p meq/L 


2S 1 
130 
4 2 
102 5 
22 S 


IS 0 
130 
3 S 
102 5 
24 5 


15 3 
137 
3 S 
102 5 
24 0 


10 S 
135 
3 3 
101 2 
22 6 
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Table 12 Rectosigmoid bladder with total cystectomy for cancer, 14 surviving cases 

Grade of health 


Grade 

Cystectomy for Cancer with 
Recto-Sigmoid Bladder 

Grade 1 

14 

Grade 2 

nil 

Grade 3 

nil 

Grade 4 (failod cases) 

ml 


14 


Status of separate renal units 
(2S renal units) 

No hj droneplirosis 26 

Slight hj dronephrosis 2 

Moderate hj dronephrosis 
Severe hj dronephrosis 


28 

(Cordomuer anastomosis, 12 cases, Coffey 1 anastomosis, 2 cases) 

Table 11 shows sample postoperative blood electiolyte readings in four pa¬ 
tients who are not taking sodium bicarbonate, very few of the patients have, in 
fact, needed to take alkali and hyperchloremic acidosis has not been seen m any 
of the 14 survivors 

Table 12 allow s a comparison to be made between the grades of health and 
also the renal status of the 37 surviving cases with ureterocolic anastomosis 
previously descnbed (table 7) and those of the 14 surviving cases with recto¬ 
sigmoid bladders, every one of which have been placed m grade 1 

To summarize, therefore, the results which can be obtained when ureters 
are transplanted mto isolated intestinal segments, as compared with those ob¬ 
tained using the standard ureterocobe anastomosis, I w r ould say that the late 
results of the patients with the rectosigmoid bladder have been appreciably 
better than those with the ureterocolic anastomosis m that their health has been 
more stable and secuie, and the incidence of renal troubles has been absent in 
survivors and very low r in the senes as a whole There has been no gradation in 
the high quality of health of the survivors The operation, done as a two-stage 
procedure, is simple to perform and unassociated with much postoperative 
moibidity The only disadvantage is the colostomy The ileal bladder or ileal 
segment in association with cystectomy, while giving very good cluneal results 
in survivors, has so far been associated with a considerable operative mor¬ 
tality and morbidity, as well as with a continuously draming urinary fistula, m 
children with spina bifida it has proved to be very satisfactory 

There is much evidence, therefore, m favor of isolated rectosigmoid bladders 
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being regarded as the most uniformly satisfactory method of unn art dn ersion, 
when associated with c> stectomv 

Modification of the method Some surgeons hai e sought to use the principles of 
the rectosigmoid bladder but also to render the patient more socially amenable 
Such an attempt was made first bj Gersum (1S9S) who drew the divided sig¬ 
moid downwards alongside the rectum through the anal sphincter to the peri¬ 
neum Lowlse\ and Johnson (1955) and Johnson (1956) hat e mobdized the upper 
end of the divided sigmoid colon, and brought it down in front of the rectum to 
emerge in the perineum in front of the anus, passing it betu een the muscle 
fibers of the anal sphincter, in order to achiei e control of the feces, good results 
ha\ e been reported There would appear to be a risk of either stricture or pro¬ 
lapse of the new perineal opening if infection of the perineal w ound occurs, or 
altematn el\ unnarv incontinence mat follow if the external sphincter is injured 
Further reports of this interesting procedure must be an aited 

I desire to thank mi colleague, Mr F P Raper, for allowing me to incorporate 
in the senes of ileal segment cases, a number of cases upon which he had oper¬ 
ated I also wish to thank Mr J Hainsworth and Mr A L Pegg for the photo¬ 
graphic work, Miss M Brown for drawings of the fieoei stoplasties and recto¬ 
sigmoid bladders and tabular illustrations, Miss M Hart for secretanal help 
I am grateful to the editor of the British Journ al of Surgery for allowing me 
to reproduce figure 4 and to the editor of the British Journal of Urology 
for figures 14, IS, 23 
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TRILATERAL MULTICYSTIC KIDXEY IX AX IXTAXT 

GEORGE W MOORE* avd W ALTER I BUCHERT 

From the Department of Lrology of the George F Geisingcr Memorial Hospital and Foss 

Chmc, Damille, Pa 

Unilateral multiple cy stic renal disease in children is of uncommon occurrence 
Generalh, case reports appearing in the literature hav e divided the disease into 
tiro categories, the multilocular v anetv and the so-called multicv stic v anetv 
Although most authors consider these tv o groups as separate clinical and patho¬ 
logical entities, overlapping of terminology has occurred, and reviews concerning 
one type mac include cases of the other tvpe and vice v ersa I his lack of uni¬ 
formity is probable of little actual significance, smee the clinical picture is similar 
in both types However, of considerable importance is the tendency to classifv 
the unilateral multicvstic hidnev as a variant of congemtal pohcvstic renal dis¬ 
ease, since this implies involvement of both kidneys Contrarv to this general 
behef, cases of umlateral polv cv stic disease hav e been reported as occurring in 
from 4 to 13 per cent of cases of congemtal polv cv stic kidney disease by Rail and 
Odel 1 and in S per cent of the 395 cases review ed bv Bell 5 It is notew orthv that 
in these reported autopsv cases of the umlateral mv olv ement the kidnev s did not 
differ essentially in either gross or microscopic appearance from cases of bilateral 
disease Tlus is in contradistinction to the striking difference in appearance of the 
unilateral multicvstic kidnev which charactensticallv consists of a conglomerate 
mass of varvang-sized evsts which have completely replaced the kidnev and are 
held together looselv bv connective tissue The whole mass usually has the 
appearance of a bunch of grapes and, as a rule, no renal tissue can be identified 
Furthermore, the collecting sv stem, namelv, calv ces, pelvis, and ureter, is usually 
absent or unidentifiable 

Probablv because of its infrequent occurrence, little attention has been giv en 
this condition other than for an isolated case report in the literature Allen 3 in 
his monograph mentions the multicv stic kidnev as being a v anant of the infantile 
tvpe of congenital pohcvstic kidney disease He describes this vanant as oc- 
cumug urulaterallv and diffenng from the usual infantile tv pe in that the cv sts 
van markedlv in size, in contrast to the regularlv and diffusely honevcombed 
appearance of the bilateral tvpe In addition, onh a few isolated islands of 
nephron^ m v amng stages of atrophv can be found, and these are separated bv 
a stroma far more abundant than in the more usual infantile tvpe He also states 
that the ureter is frequentlv absent or atretic in the multicvstic vanetv 

Trazier 1 in reviewing 31 cases of unilateral multilocular evst of the kidnev, 
emphasize^ the basic entena for their classification, namelv, 1) there must be 

Vceeptcd for publication \pnl 30, 1057 
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two 01 moie chambers to the cyst, 2) the separating walls must be complete, and 
3) the over-all arrangement is dissimilar to that of polycystic kidney disease, 
solitary renal cyst, and multiple cystic disease of the kidney He considers multi- 
locular cysts as a clinical and pathological entity^ How ever, he states that the 
relationship between multilocular cyst, polycystic ienal disease, and large soli¬ 
tary cysts of the kidney is not clear, and it w ould seem logical to assume that 
they may represent different manifestations of a common etiological factor, 
probably congenital m natuie 

Spence 6 in a lecent review emphasizes the features of congenital unilateral 
multicystic kidney disease w hicli w arrant its classification as a separate entity 
He believes its diffeientiation fiorn pofycystic lenal disease is particularly im¬ 
portant because the multicystic kidney always occurs unilaterally and has a 
favorable prognosis, whereas in polycystic disease involvement of both kidneys 
is at least implied and the prognosis is ultimately fatal 

It would seem evident from the foregoing discussion that the true polycystic 
kidney, while it may occur urulateially, is at least morphologically similar to the 
bdateral disease, wheieas the multicystic kidney differs significantly in appear¬ 
ance, and even though the etiologic factois may be the same or similar m both 
conditions, they should be considered as sepaiate entities at least from a clinical 
viewpoint 

ETIOLOGT 


It is not within the scope of this papei to present a detailed discussion of the 
vanous theories pertaining to the etiology of congenital polycystic kidney disease 
However, the two most widely accepted theories are, first, that of Hildebrant’ 
that there is malfusion betw een the secretory portion of the nephron derived from 
the renal blastoma and the collecting portion of the nephron derived from the 
wolffian duct, resulting in cystic dilatation due to continued secretion by the 
upper portion of the nephron The other theory is that of Kampmeier 7 8 which 
postulated that cei tain early generations of the unmfeious tubules fail to atrophy 
as they normally do and persist to become progressively'- enlarging cysts 

Experimental attempts to produce polycystic kidneys have been uniformly 
unsuccessful, with the single exception of the work of Bagg, 9 who found that a 
certain percentage of lenal anomalies, including polycystic disease, occurred in 
the third and fourth generations of irradiated mice, the tendency toward con¬ 
genital renal anomalies being inherited as a mendehan recessive The mechanism 
was unknowm 

CASE REPORT 


M L H , No 221-236, was a full-term female infant delivered November 24, 
1953, by low forceps aftei an uncomplicated labor On routine physical examina- 
* Spence, H M Unilateral multicystic^kidnej^J Urol , 74 693-706,1955 


* Kampmeier O F^Hitherto unrecc^izecfmode of origin of congenital renal cysts 

S "iiJX, C F A oon.iderjhon^the development of poly- 

£ S’ 


26 377-383, 1933 
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tion she was found to ha\ e an abdominal mass, approximately m the midlrne, 
that almost filled the entire lower abdomen The mass was somewhat fixed, irreg¬ 
ular, and firm to palpation The remainder of the physical ex am i na tion was 
entirely negatn e Intravenous urography rei enled a normally functioning right 
kidney with perhaps slight dilatation of the nght ureter and lateral displacement 
of the peine portion of the nght ureter (fig 1) No kidney was demonstrated on 
the left side There was endence of a mass m the left lower quadrant A. banum 
enema repealed the presence of a mass with displacement of the sigmoid ante¬ 
riorly and to the nght C\ stoscopv rei ealed a normal bladder for a newborn with 
a normalh situated nght ureteral orifice Hon e\ er, no left ureteral onfice could 
be found The impression at this tune was that the patient had a peine kidney 
which was the cause of the mass It was uncertain whether it was a hvdrone- 
phrotic kidnei or whether it might be a Wilms’ tumor Laboratory studies were as 
follows Serology, including both Kolmer and YDRL, was negatn e Routine 
unnahsis repealed a pH of 6, the quantity not being sufficient to determine 
specific grant} The test for albumin and sugar was negative, microscopic study 
re\ ealed a few white blood cells Complete blood count disclosed 19 gm hemo¬ 
globin with 5,690,000 red blood cells, 13,150 white blood cells, 53 per cent neutro¬ 
phils, 42 per cent lymphocytes, 4 per cent eosinophils, and 1 basophil The non¬ 
protein mtrogen was 43 5 mg 

Exploration was advised as soon as the Pediatric Department felt that the 
child could tolerate surgery Consequently, when the child was 14 days old 
exploration was performed The abdomen was opened through a left pararectus 
incision, and on incising the peritoneum a large multicy stic mass was found 
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pushing up the postenor parietal peritoneum The mass was found to arise from 
the letropentoneal space Most of the intestines Mere pushed to the right and 
upper abdomen The postenoi peritoneum Mas incised over the cystic mass and 
it Mas removed m toto without difficulty There Mas a definite line of cleavage 
Several small groups of vessels w r ere encountered Mdnch Mere clamped, cut, and 
tied HoMever, no structure Mas identified as a renal pedicle and no structure 
M r as encountered Minch Mas thought to be the ureter The left lumbar area w T as 
explored and the patient Mas found not to have a kidnej r in this region The right 
kidney Mas palpated and felt noirnal although slightty enlarged 

Pathological report The source of this tissue could not be recognized It con¬ 
sisted almost entirely of multiple, discrete, grapehke cysts Mhich varied in size 
from a few millimeters to five centimeteis The external covering of the cysts 
was smooth and gbstening There wars no intercommunication between the 
cysts and thej r contained within them a clear, straw colored fluid (fig 2, A ) 
On cut section there w as a small portion of reddish tan stroma betw een many of 
the cysts However, no recognizable renal tissue was seen There w as no identifiable 
pelvis or uietei (fig 2, B) Microscopic description Approximately 20 per cent 
of the sections examined were composed of recognizable renal tissue wInch con¬ 
sisted of glomeruli m \anous stages of degeneintion sunounded b 3 r a greatly 
dilated glomerular capsule Tubules were present, manj r of which were dilated 
and lined bj r a flat cuboidal type of epithelium The remaining sections were com¬ 
posed of varymg-sized cysts lined bj' a flat cuboidal type of epithelium Diag¬ 
nosis Polycystic kidney (fig 3) 

The child had an uneventful postoperative convalescence and was discharged 
from the hospital on the eighteenth postopeiatne dnj r Prior to discharge, 
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■par 2 A nhotognph of anterior surface of cystic mass B, ctstic mass partiallj bi 
s Jed to find pch, s and ureter, neither identified 
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Fig 3 Photomicrograph slum 3 cellular composition of multict stic mass 


another intravenous urogram ret ealed that the right kidney tt as functioning 
tvell, no evidence of polycystic disease ttas ■ p parent on tlus side, the uieter tins 
no longer deviated At the time of tlus report the child is apparently healthy and 
doing tt ell 

DISCUSSION 

Our case lepiesents, tte bchet e, a true congenital unilateral multicj stie kidney 
Pretaouslj leported cases have been admirably revieued bj Spence, 6 and a total 
of 19 cases including his otvn ttere reported In addition, a case report bj L 1 I 1 and 
Waud, 10 although designated as a umlnteral poljcjstic kidnej, is tt pical of the 
tjpe of condition undei discussion and should be so classified The case herein 
leported ttould then be the tuentv-first 

The criteria necessurj for classifying nuiltictstic kidnej disease ttould seem 
to be basic dlj 1) umlateial mtohement and 2) the tjpical gioss appearaiue of 
the kidnej Tlie microscopic appearance is unreliable, since it mat be indis¬ 
tinguishable from true poltcjstic disease 

It ttould seem that the etiologic factor in the case presented is primal-} f ulure 
of the ureteral bud to det elop from the ttolfiian duct, thus leat mg the secretort 
element-' of the renal blastoma is a series of blind tubules tthich progrc^it eh 
enlarge into carting-sized ctsts Tln«, of course, ttould be m lgrecment ttatli the 
theort of Hildcbrant 

lliat tin-- condition 1 - congeint il is obt ions 1 h it it is heredit irt is doubtful, 
since there tt is no fannh bistort of pole cast ic ren il disease e lnt c no ct idcnce 
10 I ill It ind \\ tud R I„ l nilatcni poltct -tic di-e i--c in newborn J l rnl 68 CO- 

u2 l')o2 
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pushing up the posterior parietal peritoneum The mass was found to anse from 
the retroperitoneal space Most of the intestines Mere pushed to the right and 
upper abdomen The posterior peritoneum was incised over the cystic mass and 
it was removed in toto without difficulty There was a definite fine of cleavage 
Several small groups of vessels were encountered which were clamped, cut, and 
tied However, no structure was identified as a renal pedicle and no structure 
w as encountered which was thought to be the ureter The left lumbar area was 
explored and the patient was found not to have a kidney m this region The nght 
kidney was palpated and felt normal although slightly enlarged 

Pathological report The source of this tissue could not be recognized It con¬ 
sisted almost entirely of multiple, discrete, grapelike cysts which varied m size 
from a few r millimeters to five centimeters The external co\ enng of the cysts 
was smooth and glistening There was no intercommunication between the 
cysts and they contained within them a clear, sti aw colored fluid (fig 2, A ) 
On cut section theie wms a small portion of reddish ten stroma between many of 
the cysts However, no recognizable renal tissue w as seen There w as no identifiable 
pelvis or ureter (fig 2, B) Microscopic desci iption Approximately 20 per cent 
of the sections examined were composed of recognizable lenal tissue which con¬ 
sisted of glomeruli m various stages of degeneiation sunounded by a gieatly 
dilated glomerular capsule Tubules wore present, many of wdnch were dilated 
and lined by a flat cuboidal type of epithelium The i emnimng sections w ere com¬ 
posed of varying-sized cysts lined by a fiat cuboidal type of epithelium Diag¬ 
nosis Polycystic kidney (fig 3) 

The child had an uneventful postoperative convalescence and w as discharged 
from the hospital on the eighteenth postoperative day Pnoi to discharge, 
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Trtfte"^!hotograph of anterior surface of cystic mass B, cjstic mass partially bi 
seeted to fiVpelvJ Jd ureter, neither idcnt.fied 
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ns j r et to assume that there is involvement of the opposite kidney, and if we may 
rely on pievious reports theie will be no such involvement 

SUMMARY 

Congemtal unilateral multicystic renal disease is a condition in which there is 
replacement of the kidney by a conglomerate mass of varying-sized cysts held 
loosely together by connective tissue in winch there is no visible renal pnren- 
chyma The ureter is frequently absent or atretic Although sometimes designated 
as a variant of congemtal polycystic disease, the unilateral multicystic kidney 
should be classified as a separate entity, at least clinically, because of the uni¬ 
lateral involvement and favorable prognosis This is true even though the etio- 
logic factors may be the same as those responsible for true congemtal polycystic 
kidney disease The case presented makes the twenty-first recorded m the lit¬ 
erature 
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A METHOD OF QUICK RELIEF OF PAIX DUE TO REXAL COLIC 

PETER VAX DO OR EX 

From the Department of L roloov, Charlotte Memorial Hospital Chartotle, A C 

The purpose of this piper is to contribute a simple method for quick relief of 
one of the most sei ere pains known namelv, renal colic The results are so con¬ 
stant and gratifying that the method mar be helpful to others who hrn e faced 
the same problem of handling patients suffering from this condition The stand¬ 
ard treatment with demerol or morphine with or without atrophme requires 
considerable tune to take effect and dunng that tune it is also frequentlv im¬ 
possible to obtain a good historv or to do an adequate phi sical examination on 
the patient 

It is not the mtention of this paper to claim onginalitv for this method since 
the struggle of man against pam probablv started shortly after the creation of 
Homo sapiens Old and almost forgotten remedies have been rediscovered and 
perfected as far as the progress of science permitted at that particular tune, or 
thei hai e been dropped again in the dust of histon 

Looking back at the histon of pam control we hat e to go back to the most 
primitive tribes for instance, in Asia and Afnea one will find the most primitive 
forms of medicine practiced bv a medicine man who usually has an extraordinary 
abihti to combine his knowledge of herb extracts with a fair amount of psy¬ 
chology and a large dose of hocus-pocus A man m the agonv of renal colic turns 
to him for the same reasons that our patients come to us, nameli for relief of 
his pam The medicine man knows i en well that a renal colic usually lasts a 
short tmie, but that it also mav last for hours He therefore brings forth a small 
statuette or fetish and after having questioned his patient about the character 
and location of his pain he will dnve pins or nails into the corresponding site 
of the fetish With pravers magic dances, and sufficient noise to suppress the 
cnes and lamentations of his patient, he will cam on his “treatment” until the 
pam subsides and e\ en bod\ will go home convinced, of the magic healing powers 
of this great medicine man In the next step of the eiolution of medicine, the 
pins are not inserted in the fetish but m the skm of the patient, followed usualh 
b\ the same or similar rites A widespread cure for ailments as pneumonia ab¬ 
dominal pains, and cohcs is cauterization of the skm oier the area where the 
pain is felt In Saudi Arabia for instance I bai e reen this done bv contact with 
the heated head of a large nail, in remote areas of Canada electric cautenzers 
are used Thi- treatment is so effectn e that magic dances are no longer neces- 
san These methods I am sure will be met bi the phisicians of this era with a 
snule but it is wise not to push aside the knowledge of the pramtne people 
because essential drugs such as opium digitalis curare etc were long u=ed bi 
people before their occurrence in our pharmacopoeia 

It is a well noted fict that vi-ceral organs can be handled and cut crushed 
or burned without cawing am pam a* long a- traction on the mc-enten or 

tcccptcil for pubheition June 3 1037 
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stimulation of the abdominal nail is avoided Indeed, viscera are sparsely in¬ 
nervated Kinsella has shown that the i iscera are definitely sensitive if adequate 
stimulus is applied, and the threshold of pain fibers may have been lowered by 
the pathological state The adequate stimuli for visceral afferents are those 
arising from their own envnonment and especially fiom their own activities and 
pathological state For instance, 1) spasms or strong contractions especially 
ivhen accompanied by ischemia, 2) sudden distention against resistance, 3) 
chemical irritants, 4) mechanical stimulation, especially when the organ is hy- 
perennc While the organic sensations and visceral reflexes are served by af¬ 
ferents in the [iarasympathetic neives, the impulses serving visceral pam are 
conducted in the sympathetic nerves, except for the viscera m the pelvic region, 
the esophagus and trachea Impulses ansing in visceral structures give rise to 
pain frequently locahzed m supeificial structures at a considerable distance from 
the disturbed oigan Such pam is known as referred pam The referred pam 
follows the deimatomal rule, namely, it is referred to the dermatomes supplied 
by the posterior loots through which the visceral afferent impulses reach the 
spinal cord Visceial irritation by pathological process may be manifested m a) 
pam or b) hyperalgesia, hyperesthesia, or tendeiness c) autonomic reflexes and 
d) somatic reflexes The fiist two manifestations are of most interest to us m 
this particular pathological condition 

An explanation of this referred pain is that some visceral afferents converge 
with cutaneous pam afferents to end upon the same neuron at some point m the 
sensory spinothalamic or coitical pathway and these systems of fibeis are or¬ 
ganized in such a manner that the dermatomal reference is provided The im¬ 
pulses coming from the spmo-thalamic tract are mterpieted by the brain as 
coming from the skm To say it m the words of Wolff and Hardy as they de¬ 
scribe it in their aiticle “On the Nature of Pam” “Referred pam may be accen¬ 
tuated in intensity by virtue of effects of ordinarily non-noxious stimuli from 



-< Ci nn cleansed with alcohol or methiolnte With 5 cc fringe filled with 1 per 
^ lint,on of orocaine or novocain, and using No 24 hypodermic needle, multiple intra 
cent solution 01 ’f nTinr(m mn te ly one- or two tenths of cubic centimeter are gnen 

(«) ta Ce U ction3flre evenlj spaced in hypersensitive area, but pattern is not important 
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zones of reference Impulses from such sources nonnallv inadequate to produce 
pain mav do so upon reaching the cord in a segment lm oh ed m central spread 
of excitation ’ 

McClellan and Goodell experimenting with the ureter of a female patient bv 
laradic stim ul ation of the ureter high up near the kidney found the pam referred 
along the border of the rectus muscle approximatelv at the lei el of the umbilicus 
This pam disappeared quichlv and teas followed in half an hour bv a dull ache 
m the flank This ache increased gradualh and lasted six hours Most of the 
pam was found in the costovertebral angle The tenderness of the back muscles 
most likeh -was due to skeletal muscle contraction In acute appendicitis in the 
earlv stage there is a similar area of pam around the umbilicus -which later on 
shifts down to MeBumews pomt There is a definite area of hvpersensitmtv 
-which can be demonstrated bv scratching a pm oter the skin An ice bag ap¬ 
plied to the skin of the right lower quadrant will reduce pam 

In renal colic we hate an area of hvperesthesia in the flank running from 
the costoi ertebral angle down to the groin This area can easilv be located b\ 
scratching the skm with a pm or needle and subsequentlv marking the area -with 
ink Multiple intracutaneous injections of a tenth of a ce of a 1 per cent procaine 
solution in this hypersensitive area (fig 1) produce instant disappearance of the 
sharp colickv pam Patients who are rolling and tossing in agom, suddenh be¬ 
come quiet and relaxed There remains a dull ache which is t erv mild m com¬ 
parison with the previous acute pam and is comparable to the soreness of muscle 
spasm 

It is now possible to examine the patient properh One can make him lie 
still on the \-nn table holding his breath while the pictures are taken 

The spasm originating m the ureter or the pelvis around the irritating stone i« 
not non felt bv the patient Antispasmodics can be gn en to reliet e the spasm 
of the ureter and iurther conservative treatment or surgical intenention nat- 
uralh follows This i en interesting subject of referred pam is still wide open for 
=>cientific research, but it was belieted that the results of this method of treat¬ 
ment were dramatic enough to jmtifv «« presentation to the profession 

snnum 

A. simple method for quick p tin relief in renal colic 1ms been described The 
mechaiu«m of referred pam with superficial and or deep hvperalgesia has been 
discussed bnefiv 
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Tcble 1 


Pycloureteroncostoniy without a ureteral splint, group 1 



H\ dro nephrons 

Gross bone 

Microscopic 

bone 

1 Dog No 975 Xephrectomi 1 week 

No (but dilated) 

No 

No 

post anastomosis 

1 Dog No 5-tS Nephrectoim 2 weeks 

Obliteration of 

Xo 

Yes 

post anastomosis 

anastomosis 



1 Dog No 444 Nephrectoim 3 weeks 

Yes 

Yes 

4 es 

post anastomosis 

1 Dog No S61 Nephrectoim 5 weeks 

Yes 

4es 

4 es 

post anastomosis 

1 Dog Xo 397 Nephrectoim 7 weeks 

Yes 

Yes 

\cs 

post anastomosis 

1 Dog No 416 Nephrectoim 7 weeks 

Yes 

Yes 

4 r es 

post anastomosis 

1 Dog No 654 Xephrectomj 9 weeks 

4es 

4es 

\es 

post anastomosis 

1 Dog No 907 Nephrectoim 32 weeks 

Ye« 

Yes 

4cs 

post anastomosis 




S Total 

j 



Pijclourclcroncostomy with a polyethylene 

splint, group 2 


1 Dog No 515 Nephrectonn 2 weeks 

No 

No 

4 es 

post anastomosis 

1 Dog No 579 Nephrectoim 3 weeks 

No 

No 

4 Cb 

po't annstomo'is 

1 Dog No 5SS Nephrectoim 4 weeks 

Xo 

Xo 

N e^ 

post innstomo-is 

1 Dog No 59S Nephrectoim 5 weeks 

Giant In dro 

No 

4 es 

po*t mastonioMs 

(splint came 
out) 



1 Dog No oCl Nephrectoim 7 weeks 

Giant h\ dro 

\ es 

N cs 

po"t annstomoMs 

bone formed at 
site of splint 



1 Dog No 5S6 Nephreetonn 7 weeks 

No 

No 

4 es 

poM ina-tomosis 




1 Dog No 523 Nephrectoim 0 week*' 

No 

N o 

4 es 

post anastomosis 

1 Dog No 651 Nephrectoim 25 weeks 

4 cs 

No bone in pcl\ is 

N cs 

post an istomo^is 

1 

solid bone in 



I 

1 

upper ureter 1 
cm long b\ 1 J 
cm dnm j 

lumen 1 mm 


S Total 

1 
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BONE FORMATION IN EXPERIMENTAL 
PYELOURETERONEOSTOMY 

JOHN W DRAPER, JOHN M PEARCE and 
RUSSELL W LAVENGOOD, JR 

From the Department of Surgery, Cornell University Medical School, Second Division 
Surgery (Urology), Bellevue Hospital, New York, N Y and the Department 
of Surgical Pathology, the New York Hospital, New York, N Y 

This series of experiments attempting to reproduce and clarify the process of 
extraskeletal ossification was conceived while i\e were devising a procedure for 
ureteiopelvic reimplantation The anastomosis of an accidentally evulsed ureter 
from an intrarenal pelvis may be extremely difficult or even impossible The 
operation which was performed resulted in the formation of bone at the site of 
the uieteropelvic anastomosis This unexpected finding led to a review of the 
literature and to the experiments reported here 

PROCEDURE 

Sixteen mongrel dogs were used The right kidney in each animal was exposed 
through a subcostal incision The ureter was fi eed from the surrounding areolar 
tissue and divided at the ureteropelvie juncture The renal pedicle was skeleton¬ 
ized and a soft-shod Blalock clamp was placed across the pedicle to compress it 
The kidney was then spht from pole to pole along Brodel’s line In this manner, 
the calyces and pelvis of the kidney were opened and the uretei, v hich had been 
divided at the ureteropelvie juncture, was brought up into the pelvis of the 
kidney The pelvis of the kidneys in dogs is usually intrarenal The proximal 
centimeter of the severed uieter was divided longitudinally These two flaps were 
secured to the intrarenal pelvis using intei rupted fine catgut sutures Nephros¬ 
tomy tube drainage was not used in any of these animals, and no attempt was 
made to secure bleeding points in the renal parenchyma The first fen animals 
piomptly acquned hydionephiosis due to obstruction at the site of the reim¬ 
plantation A polyethylene tubing was then used to splint the anastomosis in 
eight of the animals This tubing was sutured to the pelvis of the kidney and 
was placed in the distal ureter, thus bridging the anastomosis Before loosening 
the clamp on the lenal pedicle, the kidney was closed with interrupted mattress 
sutures of No 00 chromic catgut on anatraumatic intestinal needle These sutures 
were placed over strips of ribbon gut fixed to the edges of the divided kidney 
The ribbon catgut was used to prevent the mattress sutures fi om cutting through 
the parenchyma The capsule was closed \uth a continuous suture of No 00 
atraumatic chromic catgut 

The clamp on the renal pedicle was left m position throughout the plastic 
reconstruction of the pelvis and the closure of the kidney This procedure re¬ 
quired from 30-40 minutes Aftei the clamp had been removed the flank incision 

Aided'by g^n^Mrom thc^Ccdnc Major Fund and the Lasdon Foundat.on 
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Table 1 


Pycloureteroncostomy without a ureteral splint, group 1 


' i ” i 

| Hvdronepnxosis 

1 

Gross bone j 

I 

Microscopic 

bone 

' 

1 Dog X'o 975 Xephrectoim 1 week 

Xo (but dilated) 

Xo 

Xo 

post anastomosis 

1 Dog Xo 54S Xephrectoim 2 weeks 

Obliteration of 

Xo 

Yes 

post anastomosis 

anastomosis 



1 Dog Xo 444 Xephrectoim 3 weeks i 

Yes j 

Yes 

Yes 

post anastomosis 

1 Dog X‘o S61 Xephrectoim 5 weeks 

Yes 

Ye» 

1 es 

post anastomosis 

1 Dog Xo 397 Xephrectoim 7 weeks 

Yes 

Yes 

Yes 

post anastomosis 

1 Dog Xo 416 Xephrectoim 7 weeks j 

Yes 

Yes 

Yes 

po-t anastomosis 

1 Dog Xo 654 Xephreetorm 9 weeks 

Yes 

Yes 

"i es 

po-t anastomosis 

1 Dog Xo 907 Xephrectoim 32 weeks 

Yes 

Yes 

Yes 

post anastomosis 




S Total 





Pyelourcteroneostomy with a polyethylene splint, group 2 


1 Dog Xo 515 Xephrectoim 2 weeks 

Xo 

Xo 

\es 

po-t anastomosis 




1 Dog Xo 579 Xephrectoim 3 weeks | 

Xo 

Xo 

\ es 

po-t anastomosis 1 




1 Dog X"o 5XS Xephrectoim 4 weeks i 

Xo 

Xo 

N e« 

po-t ana^tomo^ 


i 


1 Dog Xo 59S Xephrectoim 5 weeks 

Giant b\ dro 

Xo 

N es 

po-t anastomo-i- 

('plint came 
out) 



1 Dog No 561 Nephrectom\ 7 weeks 
po-t anavtomo^i? 

Giant hi dro 
bone formed at 
=ite of splint 

Aes 

1 

! 

\ es 

1 Dog No 5^6 Nephrectomy 7 weeks 
po-t ana^tomo i- 

Xo 

Xo 

1 

Ac- 

1 I)og Xo 523 Xephrectoim 9 weeks 

Xo 

Xo 

| ^ e- 

po c t anastorao-i-' 

I Dog No 651 Nephrectomy 25 y\eek- 
po-t ana-tiomo-i- 

Acs 

N o bone in peh 
c ohd bone in 

3e- 


upper ureter 1 
| cm lone b\ 

' cm dum 
lumen 1 mm 




732 


DRAPER, PEARCE AND LAVENGOOD 


was closed m layers with one Penrose dram which w 7 as brought out through the 
superior aspect of the w ound 

At intervals ot 1, 2, 3, 5, 6, 9, 25, and 32 weeks after the operation, nephrec 
tonnes weie performed on all 16 dogs The site of anastomosis was examined for 
grossly discernible bone, and sections for microscopic examination were taken 
through the anastomosis and kidney parenchyma An x-ray film was made of 
one of the kidneys w Inch contained bone 

RESULTS 

Table 1 summaiizes the lesults obtained in the 16 dogs The eight dogs in group 
1 had pyeloureteroneostomy without ureteial splinting The first dog, No 975, 
had a nephrectomy one week after the anastomosis and no gross or microscopic 
bone was found Dog No 548, wdnch had no ureteral sphnt, and dog No 515, 
wInch had a sphnt, w ere both examined tw o w eeks postoperative]}' At that time, 
both animals show ed microscopic but not gross bone at the site of the anasto¬ 
mosis Of the eight animals in the first group which were reoperated upon at 
xmnous times aftei the second w eek, six had hydronephrosis and gross and micro- 



_ , T, on? Thirtv two weeks after pjeloureterostonn Plates of bone 

“4 ureter «t the „te of eueetoree... See feere f, * 
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Fig 2 Enlargement of outlined area 



Fir 3 -1 dogXo 5IS Too necks after p\ elourcterostorm Calcified non bone lias formed 
immediatelt beneath peh ic muco«a More new 1\ formed osteoid surrounded In row, of 
astrohlists makes up more distant spicules Etertwhere there is active fibroblastic pro 
hfcntion ITiE X 115 

/I dog To -144 Three weeks after ptelourctcrostorm Continuous later of bone lies 
beneath muco-o It is thicker and contains less osteoid tlian at two weeks, but i« still ac 
ti\el\ growing There is much inflammation If i I' X tfl 

K copu hone formition “six of the eight dogs m which a splint t\ is used, group 2, 
did not at quire h\dronephrosis nor was gross bone found in there animals 
lionetcr, microscopic hone was found in all dogs m this group 

1 igtirc 1 is a photograph of both hidnets and the bladder of dog Xo 007 It 
illustrates the replacement of submucosal tissue In bone m both flip- of the 
ureter \ probe is m the ureter ligtire2is in enhrgement of the ire i within the 
id ,„i I.... -t-gure 1 The irrow point' to the spicule of bone 
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SUMMARY OF MICROSCOPIC FINDINGS 

In less than tw o v eeks after the operation, bone was formed at the site of the 
ureteropelvic anastomosis The greater amount of bone appeared to be laid down 
beneath the ureteral mucosa rather than beneath the pelvic mucosa The bone 
formation began just beneath the epithelium The first change to occur in the 
area of anastomosis was a rapid proliferation of fibroblasts in the subepithehal 
legion These cells were large and had basophilic cytoplasm which apparently 
took on osteoblastic activity They v ere alu ays associated with the newly formed 
bone, and by the time they had disappeared, the growth of the bone had ceased 
The bone formation extended longitudinally beneath the mucosal surface, and 
by nme w eeks might be 2 cm or more in length By 32 v eeks it had not progressed 
any further In the early stages, the formation of bone was active In the later 
stages, there was some resorption However, even at rune Meeks, active bone 
formation could still be demonstrated along with the resorption 

The rapidity with -which the formation of bone took place varied directly with 
\ the amount of damage to the kidney In those kidneys in which hydronephrosis 
and infection occurred, the bone appeared earher and grew more rapidly How¬ 
ever, even in those dogs m which the anastomosis was protected by the poly¬ 
ethylene sphnt some bone was formed even though there was no evidence of 
hydronephrosis and consequent infection After a period of seven weeks bone 
formation became as extensive as it was in the hydronephrotic kidneys 



Err d A doc No 397 Seven weeks after pyeloureterostomy Extent of bone is greater 
tlmn at three weeks, but absorption has begun on mucosal side as evidenced by lacunae 
and gmnt osteoclasts Peripherally there is osteoid and continuing osteoblastic activity 

H R nTe) 07 Dense trabeculae of bone are quite inactive save for scattered astro 
clastsf mdicnting some resorption Marrow spaces containing both hematopoietic tissue 
and fat have formed H &. E X 115 
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Fig 5 A, dog Xo 515 Two weeks after pveloureterostomc with splint Trabeculae of 
osteoid and partialh calcified new bone lie in cellular inflamed fibroblastic tissue beneath 
mucosa of anastomosis Bone formation is more advanced m vicimtc of epithehum lining 
the pelvis H A. E X 115 

B, dogNo 5S6 Seaen weeks after p\elouretero--tom\ with splint Calcified mature bone 
is extensive on epithelial side but absorption has begun here, while on distal side osteo¬ 
blasts are nctne and osteoid is being formed HiEX 115 

The proximate of the bone to the epithelial Inters of the mucosa suggested 
that bone formation nught in part be the result of diffusion of material m the 
retamed and often infected unne in the pelvis into the surrounding pelvic tissues 
Once the formation of bone started, it tended to continue be extending into the 
penpelvic connectne tissue awac from the mucosal surface When resorption 
was obsened, it was in the older bone immediateh adjacent to the mucosal 
epithehum 

Figures 3 through 5 are photomicrographs showing the amount and structure of 
the bone at \anous periods after p\ eloureteroneo-tomc 


DISCISSION 


Mam lmestigators ha\e noted the development of bone m the unnan tract 
of animal- Litton (quoted In Kos-a), 1 in 1SS0, appears to ha\e been the first 
to report the production of bone be undifferentiated fibroblast- He experimented 
on rabbits and was able to produce bone in their kidnec - be ligating the e a-cular 
pedicle ‘-acerdotti and rnttm" reported the results of their experiments in 1001 
Thc>e experimenter- concluded ‘While from the-e studies it i- evident that bone 
l- formed fir-t In metapla-ia of the conncctne ti-sue and later In o-teoblastir 
appci-ition, the formation of bone marrow cannot be explained but one can 
tlicori7c that thi- happen- becau-e nomialh the proven- of o--ification i- aluac- 


1 1 lttnn Quoted ti\ I\o a 3 
5 Sicordotti C indFrittm G 
It \ndomic di Torino \nnoIAIt 


On the hotcropH-tic production of lionc Giormlc dell i 
ani-t col 7 Tr-in Htcd he I)r Giu-eppo lVtruizclh 



734 


DRAPER, PEARCE AND LAVENGOOD 


SUMMARV OF MICROSCOPIC FIN T DIN r GS 

In less than tv o weeks aftei the operation, bone was formed at the site of the 
ureteropelvic anastomosis The greater amount of bone appeared to be laid down 
beneath the uieteral mucosa rather than beneath the pelvic mucosa The bone 
formation began just beneath the epithelium The first change to occur in the 
area of anastomosis v as a rapid proliferation of fibroblasts in the subepithehal 
region These cells were large and had basophilic cjdoplasm which apparently 
took on osteoblastic activity They w ere alw ays associated with the newly formed 
bone, and by the time they had disappeared, the growth of the bone had ceased 
The bone formation extended longitudinally beneath the mucosal surface, and 
by nine w eeks might be 2 cm or more m length By 32 w eeks it had not progressed 
any further In the early stages, the formation of bone was active In the later 
stages, there w r as some resorption However, even at nine weeks, active bone 
formation could still be demonstrated along with the resorption 

The rapidity with which the formation of bone took place varied directly with 
\ the amount of damage to the kidney In those kidneys m w hich hydronephrosis 
and infection occurred, the bone appeared earlier and grew more rapidly How¬ 
ever, even in those dogs in which the anastomosis w T as protected by the poly¬ 
ethylene sphnt some bone was formed even though there was no evidence of 
hydronephrosis and consequent infection After a period of seven weeks bone 
formation became as extensive as it wms in the hydronephrotic kidneys 



t- A 4 Hne No 397 Seven weeks after pyeloureterostomy Extent of bone is greater 
three weeks but absorption has begun on mucosal side as evidenced by lacunae 
and pant osteoclasts Peripheral!} there is osteoid and continuing osteoblastic activity 

H D f X J^°anr Dense trabeculae of bone are quite inactive save for scattered astro 
claft’s d °ndmating some resorption Marrow spaces containing both hematopoietic tissue 
and *fat’have formed H & E X 115 
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CLINICAL IMPLICATIONS 

It is interesting to speculate on the possible therapeutic value of the develop¬ 
ment of extraskeletal bone If bone could be produced with an adequate amount 
of marrow, it is concen able that it might be useful in the treatment of certain 
anemias It is also interesting to think of the possibility of growing tissue cultures 
of fibroblasts from the area in which we have been able to produce bone If they 
will contmue to change from fibroblasts to osteoblasts m tissue culture the use¬ 
fulness of this material m the treatment of ununited fractures and m various 
plastic procedures w ould be tremendous 

SUMMARY AND CONCLUSION 

Osteoid and bone w ere formed at the site of surgical anastomosis of a previously 
sei ered ureter and renal pelvis in fifteen of sixteen dogs 
The rapidity with which the formation of bone took place varied directly 
with the amount of inflammation and the degree of hydronephrosis 

The extraskeletal ossification resulted from a metaplasia of new]}' formed 
fibroblasts into osteoblasts This phenomenon remains unexplained and wall be 
the subject of further investigation 
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accompanied by production of bone marrow, 01 that these cells could come from 
transformation of the connective tissue ” The present studies reach much the 
same conclusion Kossa 3 also noted the formation of bone m the kidneys of rabbits 
which had had their renal arteries ligated It is of interest that some of the early 
investigators noted calcification in the rabbit kidneys We found only one or two 
examples of the deposition of calcium m the tubules of the dogs’ kidneys R M 
Pearce 4 in 1909 noted the development of bonein the pelvj.s of dogs’ kidneys which 
w ere partially resected in an attempt to study the regeneration of normal renal 
parenchjona He observed the development of bone from the connective tissue 
Pearce also noted that the bone always foimed in the tissue immediately beneath 
the mucosa of the pelvis and usually m the angle or in the lower portion of the 
pelvis near the origin of the ureter The proximity of the bone to the mucosa is 
striking in oui experiments as well Straus 6 noted the formation of bone dunng 
his attempts to produce an artificial ureter from the abdominal wall In 1917 
Neuhof 6 obseived the formation of bone in bladders where strips of fascia lata 
were used to lepair defects m the bladder wall Asami and Dock 7 in 1920 again 
noted the formation and reabsorption of bone in the kidneys of rabbits Huggins, 
m 1931 s and 1939 9 and Abbott, Goodwin, and Stephenson 10 demonstrated on 
dogs that ivhen tissue from the uimary tiact was transplanted to rectus sheath, 
fascia lata, muscle, subcutaneous tissue, and mucous membrane, bone w T as 
formed These animals developed true spongy bone with hax ersian canals Extra- 
skeletal bone formation following operations on the urinary tract in man has 
been reported numerous times Sewell, SiceluiT, and Horton 11 in 1949 reported a 
case of extraskeletal bone formation following suprapubic pi ostatectomy 
Klinger 12 described the spontaneous foimation of bone in the middle third of the 
human ureter This bone consisted of trabeculae with fat and marrow r filling m 
the spaces Tedeschi and Holtham 13 summarized much of the early w orfi in their 
report on lenal ossification 


» Kossa, J V Experimental calcification in the organism Beitrage zur path anat , 
29 160-203, 1901 

< Pearce, R M Notes on the later stages of the repair of kidney tissue (dogs) with spe 
cial reference to proliferation of the pelvic epithelium and heteroplastic bone formation 
J Med Res , 20 63-66, 1909 

6 Strauss, A A Artificial ureter made from abdominal wall Surg , Gj nee A Obst , 
18 78~84 1914 

< Neuhof, H Fascia transplantation into visceral defects Surg , Gynec <fc Obst , 24 
383—427 1917 

7 Asami A and Dock, W Experimental studies on heteroplastic bone formation 
T Exp Med 32 745-766, 1920 

8 Hoggins, C B The formation of bone under the influence of epithelium of the urinary 

^Huggins S C ri B’ 2 Bone and calculi in the collecting tubules of the kidnej Arch Surg , 

27 iSffi T C Goodwin, A M and Stephenson, E Heterotopic bone formation 
produced by epithelial transplants from urogenital tract of dogs, rabbits, guinea pigs 

and cats J Urol , 40 ' 1 d Horton, J D Extraskeletal bone formation following 

Se \® , ILftAtcctomv Case report J Urol , 62 S42-844, 1949 
8U: u^hngerfM E Bone formation in the ureter A case report J Urol , 76 793-796, 

1056 u r G and Holtham, W H Renal ossification Report of occurrence in 

apSc Mdney J Urol , 68 50-59, 1952 
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CLINICAL IMPLICATIONS 

It is interesting to speculate on the possible therapeutic value of the develop¬ 
ment of extrasheletal bone If bone could be produced with an adequate amount 
of marrow, it is conceivable that it might be useful in the treatment of certain 
anemias It is also mterestmg to think of the possibility of growing tissue cultures 
of fibroblasts from the area in w hich we hai e been able to produce bone If they 
will continue to change from fibroblasts to osteoblasts m tissue culture the use¬ 
fulness of this material in the treatment of ununited fractures and m various 
plastic procedures w ould be tremendous 

SUMMARY AND CONCLUSION 

Osteoid and bone were formed at the site of surgical anastomosis of a previously 
se\ ered ureter and renal pelvis in fifteen of sixteen dogs 
The rapidity with which the formation of bone took place varied directly 
with the amount of inflammation and the degree of hydronephrosis 

The extraskeletal ossification resulted from a metaplasia of newly formed 
fibroblasts into osteoblasts This phenomenon remains unexplained and will be 
the subject of further investigation 
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accompanied by production of bone marrow, or that these cells could come from 
transfoimation of the connective tissue ” The present studies reach much the 
same conclusion Ixossa 3 also noted the formation of bone m the kidneys of rabbits 
which had had their renal arteries ligated It is of interest that some of the early 
investigators noted calcification in the rabbit kidneys We found only one or turn 
examples of the deposition of calcium in the tubules of the dogs’ kidneys R M 
Pearce 4 m 1909 noted the de\ elopment of bonein the pelvis of dogs’ kidneys which 
w ere partially resected m an attempt to study'' the regeneration of normal renal 
parenchyma He observed the development of bone from the connectn e tissue 
Pearce also noted that the bone alw ays formed in the tissue immediately beneath 
the mucosa of the pelvis and usually'' m the angle or in the lower portion of the 
pelvis neai the origin of the uretei The pioximity of the bone to the mucosa is 
striking in our experiments as w ell Straus 6 noted the formation of bone during 
lus attempts to produce an artificial uretei fiom the abdominal wall In 1917 
Neuhof 6 observed the formation of bone in bladders w here strips of fascia lata 
were used to lepan defects in the bladdei wall Asann and Dock 7 in 1920 again 
noted the formation and leabsoiption of bone m the kidneys of rabbits Huggins, 
in 1931 s and 1939 9 and Abbott, Goodwnn, and Stephenson 10 demonstrated on 
dogs that w'hen tissue from the ui inary tract w r as transplanted to rectus sheath, 
fascia lata, muscle, subcutaneous tissue, and mucous membrane, bone was 
formed These animals developed true spongy bone with haversian canals Extra- 
skeletal bone formation following operations on the urinaiy tract in man has 
been reported numerous tunes Sewell, Siceluff, and Horton 11 in 1949 reported a 
case of extraskeletal bone formation following suprapubic prostatectomy 
Klinger 12 described the spontaneous formation of bone in the middle third of the 
human uretei This bone consisted of trabeculae with fat and mairow r filling in 
the spaces Tedeschi and Holtham 13 summaiized much of the early' work in their 
report on renal ossification 


> Kossa, J V Experimental calcification m the organism Beitrage zur path anat , 
29 160-203, 1901 

t Pearce, R M Notes on the later stages of the repair of kidney tissue (dogs) with spe 
cial reference to proliferation of the pelvic epithelium and heteroplastic bone formation 
J Med Res , 20 63-65, 1909 

6 Strauss, A A Artificial ureter made from abdominal wall Surg , Gynec A Obst , 
18 78—84 1914 

« Neuhof, H Fascia transplantation into visceral defects Surg , Gynec A Obst , 24 
qoo 427 1917 

7 Asa’mi A and Dock, W Experimental studies on heteroplastic bone formation 
T Exd Med 32 745-765, 1920 

'Roiggins.C B The formation of bone under the influence of epithelium of the urmarj 

^Bone and calculi in the collecting tubules of the kidney Arch Surg , 

27 lo^AJKhntt 1 A 3 C Goodwin, A M and Stephenson, E Heterotopic bone formation 
produced by epithelial transplants from urogenital tract of dogs, rabbits, guinea pigs 

and cats J Uro 1 , 40 294-31R d H rton j D Extraskeletal bone formation following 
n Sewell, W S , bicelunl,J uj’Urol , 62 842-844,1949 

E Bone formation in the ureter A case report J Urol , 76 793-795, 

1956 , _ „ tt.ui,™ W H Renal ossification Report of occurrence in 
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gravities of not o\er 1 008 Routine and acid-fast urine cultures showed no 
growth Tuberculin shin test and lupus erythematosus preparation w ere negatn e 
X-ray studies of the chest, abdomen, aud the upper gastrointestinal tract were 
negatn e 

The patient was treated as a case of subacute glomerulonephritis, with bed 
rest, controlled diet, leserpme, 25 mg per day, and oial penicillin, 200,000 units 
pei day At the end of fh e weeks, although the hj pertension w as unchanged, his 



Fig 1 1, intraienous pjclogram following flic weeks’ medical treatment and as soon 

as blood nonprotcin nitrogen approached normal lei els Little or no excretion from right 
kidnei, fair to good excretion from left with dilatation of pelvis, calicos and upper ureter 
B, retrograde pielogram, four dais after intraienous pieiogrnm, shows symmetrical dila 
tation of poll es and upper ureters Although both ureters are sharpli nngulatcd, note dila¬ 
tation below as well as aboic angulation 
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1 £ ,r 2 r . Cccl,on fmm btop-i of ureteral wall Smooth mu-clc cell- with adiacent enl 
aluT™feVm"/i /nurTacuoie’’ C '' r ° mC ■ nfl ^n,aton cells 1 , occa-,on- 
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OBSTRUCTION OF BOTH URETERS BY RETROPERITONE 4L 

INFLAMMATION 

HERBERT S TALBOT and EDWARD M MAHONEY 

From the Urology Section, Surgical Service, Veterans Administration 
Hospital, West Roxbury, Mass 

An inflammatory retroperitoneal process iuth distinct histological character¬ 
istics has recently been described by a number of observers as a cause of bilateral 
ureteral obstruction i\ ith subsequent renal failure In the 16 reported cases, the 
pathological findings and chmcal manifestations have been similar A seventeenth 
case is non added, and, inth the co-operation of the earlier authors, followup 
reports are included on 14 of the previous 16 It is possible from these data to 
draw some tentative inferences as to the natural history of this piocess, its 
pathology, and the most appropriate approach to treatment The etiology is 
obscure, but therapy directed at ensuring adequate drainage and controlling 
infection can reverse a course v Inch may otherwise be fatal 

CASE heport 

A man aged 40 n as admitted to the medical service of the hospital complaining 
of anorexia, evening oral temperatures of 99F, a 10-pound weight loss, progressive 
incapacitating fatigue, and bilateral intermittent lumbar and flank pain of six 
months’ duration Nocturia and diurnal frequency had developed during the 
previous two months A severe sore throat, which had spontaneously resolved 
without antibiotic therapy, preceded the onset of symptoms by three months 
A urinalysis two months prior to admission revealed red blood cells, albumin 
and white blood cells A more recent examination revealed only red blood cells 
The past history included no serious illnesses, and the only previous hospitaliza¬ 
tion had been for a tonsillectomy 

Physical examination showed a chronically ill, well developed, slender white 
man with temperature of 98 6F and blood pressure of 190/110 in each arm The 
eyegrounds were not remarkable, a grade 1 systolic apical murmur was present 
No abdominal masses Mere present, and no tenderness in the costovertebral 
angles 

Laboratory data Hemoglobin, 116 gm/100 ml, white blood cell count, 
11 300/cumm with 65% neutrophils, sedimentation rate, 36 mm/hr, blood 
nonprotem nitrogen, 94 mg % , blood sodium, 140 meq/L, blood potassium, 
5 2 meq/L, blood chloride, 103 meq/L, blood C0 2 , 18 5 meq/L, blood choles¬ 
terol, 278 mg % , blood calcium, 12 3 mg %, blood phosphorus, 6 7 mg % , serum 
total'protein, 7 7 gm % , serum albumin, 5 1 gm % , serum globulin, 2 6 gm % 

Urinalysis shov ed five red blood cells and three white blood cells per high power 
field m a centrifuged specimen Phenolsulfonphthalem excietion totaled 18 per 
cent in 30 minutes and 26 per cent in 2 hours A Kepler water test revealed specific 

Head at annual meeting of American Urological Association, Pittsburgh, Pa , May 6-9, 
1967 
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Fig i High poorer field from figure 3, B 


•'ir week? aftei admission, exploration of the right side retealed a mass of 
dense fibrous tissue ent eloping the ureter from the le.el of the top of the fourth 
lumbar tertebra to just below the crossing of the ibac tes?els which were also 
surrounded When this was peeled an at, the ureter appeared relatneh normal, 
except for a 3 cm segment of tusiform thickening of its nail There etas no evi¬ 
dence of mtrapcntoneal inflammation A T tube was placed in the middle third 
of the ureter, and the thickened portion cotered bv normal fat strung from be- 
t ond the fibrotic area Biopst (fig 2) of the ureteral it all n as reported, ‘Smooth 
musde cells with adjacent collagenou- fibrous tissue, through tthich are scattered 
chrome inflammaton cell- orca=ionallt mrroundmg small fattt tacuoles” 
The retroperitoneal tissue showed ct -t-hke fattt spaces of t arcing -ize incor¬ 
porated m dense fibrous tissue ffig^ 3 and 4J 'ntab culture from the lnopst site 
of the retrojientoneal tissue was stenle 

Tlie po=toperatic e course na- unetentful until the tenth dat v hen lott -grade 
ftterdet eloped on the fourteenth dat, the T tulie nas remot ed, the impression 
bung that it ttas impeding rather than facilitating drainage ti\o dats later 
the tempeiature ro=e to higher let el- and retrograde ureterogram -honed e_\- 
tratasation, apparentlt at the -He of the biop^t 4. nephro-tomc tta- done, and 
tta- followed bt antibiotic tberapt with penicillin and streptomtem for 9 d 3 ts 
P-cudomonas aeruemo-a tta- niltitated from the unne sen^itite t o furadan tin. !/ 
and tin- drug v a- emplot cd for fi dat - more The fifteenth dat after nephrodome 
cvntort urographt -honed good function bilaterallt mth a normal tract 
drmon-trated on the left ("fig 5, 1) Medication na- diseontinued and 10 dats 
latir the cm retort urogram demon-trated na urrem-e of loit litdrompliro=is 
,r ia 5 B) Th" nc phro-tomt tube na- rtmoted, and luradantin tin rapt re- 
m- tu fd lJ'tcn dat - later the oerctort urogram rrtealed regn— ion of the 
h t litdroi iphro- 1 - the ndit kidnet -honed fair tunction and -lenuil to drain 

ill flic ( fin medication n i- routtnued for > month u lu- not kn re- 
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general condition had nnpioved and the nonprotein nitrogen had fallen fron 
94 to 25 mg per cent An excietoijr uiogram was done because intermitteu 
costovertebral angle tenderness had been obsen ed The right kidney showed 
httle or no excretion of the medium, the left showed fan excretion with dilatation 
of the pelvis and the upper third of the ureter (fig 1, A) On cystoscopic exami¬ 
nation, the bladdei, trigone, uieteral onfiees, and vesical neck were normal 
Efflux from the right ureteral orifice contained indigo carmine in poor concen¬ 
tration 14 nnnutes after intravenous injection, on the left side, the dye appeared 
in fair concentration after four minutes Size 6 ureteral catheters were passed 
up both ureteis without meeting obstiuction Retrograde pyelograms showed 
symmetrical dilatation of both pelves and upper ureters (fig 3 B) Cultures 
rom both kidneys taken at this time were stenle 



_ n I from biopsi of retroperitoneal tissue (low power) shows granuloma- 

Fig 3 A, seetwn trom Diop^ 8ectl0n s hows cyst like /attj spaces 

toils appearance B, anotner low y 
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CO minutes 7S p=- cem m 2 hours Blood pressures taken daih ranged irom 103 
to 132 over SI 

Suice dis cha rge the parent has been asvrnptomatic gamed 30 pounds and 
is wo-sang dailt as a school teacher A veai alter his admission the unre remains 
negative 

disccssicx 

Oj the 10 prev’ou-V repo-tea cas“s lohowup data are available to 1 Q 50 on 
13 and to 1034 on one Three of these 14 are no v dead The other 11 and the 
pms^nt cas* we re living and well as of Oc toner 1°5'» Oi the entire seres 11 
Tee males and sue fema.es the ages winged irom 23 to 64 1 ears 11 v ere between 
X) and 45 

5 np'o^c'o'nai 

The onset and det elopment o the process are so insidious that on admission 
renal xailure was uresent o- umrunent m all but two oi the patients z The dura¬ 
tion o symptoms pro- to hospuahratron was from 10 davs to two t earn in nine 
Oi the 15lo- whom this was reco-ded it was three months o- longer One parent 
had a ’amm<H tomi : and one a hi sterectomv’ m consequence oi these svmptoms 
Pam usualh dull was present rn 10 of the 17 cases m set en it was unilateral 
and in nine bJateral usuallv mi olvmg ihe Sank, loin or abdomen The unnan 
ompm wa s affet'ed m nme patients more than hah oi the s^nes Oi these se» en 
had anuna and two ohgura Impotence was a svmotom m one latigue, nausea 
arn-t>xia and weight loss were courn on probablv irom the detelopmg urenua 

Et o'o~ i 


Re tie vs o hiS*ories and studies dunng homualizaron hate failed to demon¬ 
strate the et o^ogy of this process A number of antecedent illnesses and opena- 
t ons we e de~ nb«d but none commoa to two or more pat ent« except appen¬ 
ds tomt tthich had b-ren done m three Oi whom two had hud a cholect stectomt 
at tfc° same tune One o f these three had also had baullart dt senterv Another 
pat ent m the seres had had ulce*atn e coht-s fo- nme t earn Considereng the 
nature o the p-o e~s, it wou'd appear re-jumab'e to -eek out a background o r 
ime* row that nught simAov hate reached the retrope-itoueal space but no 
letter e ude-’cc than this can so mr be oTcred 

The his*ow Oi pre.uoas ge-uioannaw rum disease t'as uinio-mh negatne 
u all bat o_c pat ent m tthom R-fudomonas jenigmo-n ->r>d Esthemhu eoh 
mu- tion had (“> a demo-^ruu-d * Spmtal - ud e* were do->e o i \anou-. pare it- 
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Fig 5 Excretorj urograms 4, 15 dnjs after right nephrostomj , followed bj antibiotic 
therapj Left kidnei, which has not been operated upon, appears almost normal (Compare 
with figure 1 A ) B 10 dais after that shown in A , after antibiotic therapj had been dis 
continued Left kidnej again appears hj dronephrotic C, 11 daj s after figure 5, B (Patient 
had been taking fu rndant m during interval ) Left hj'dronephrosis has again regressed 
Right kidnej' shows fairlj good function and seems to be draining reasonablj well 



Fig 6 Excretory urograms A, taken little more than j ear after admission to hospital 
Right kidney show's some distortion and cahectasis, but function seems good and no gross 
hjaronephrosis Left kidnej apparently normal B, 45 minute film Apparentlj good emp¬ 
tying of both kidnej s 

sumed since Subsequent excretory urograms, the latest made a year after the 
patient’s admission, show good function bilaterally, no hydronephrosis, and good 
emptying The right kidney shows some distortion, the left is apparently normal 

(fig 6) 

On discharge from the hospital the blood uiea nitrogen was 13, and other 
parameters v ere also normal The urine was negative except for an occasional 
v hite blood cell in the centrifuged sediment The hematocrit had risen, without 
transfusion, from 35 to 43 Phenolsulfonphthalein excretion was 41 per cent m 
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30 minutes 7S per cent m 2 hours Blood pressures taken daih ranged from 108 
to 132 over S4 

Smce discharge the patient has been asvmptomatac gamed 30 pounds and 
is working daih as a school teacher A veai after his admission the unne remains 
negatn e 

DISCUSSION* 

Of the 16 previouslv reponed cases, followup data are at ailahle to 1956 on 
13 and to 1954 on one Three of these 14 are now dead The other 11 and the 
present case were living and ttell as ot October !9o6 Of the entire series 11 
were males and six females the ages ranged from 2 j to 64 t earn, 11 were between 
30 and 45 

Symptomatology 

The onset and development of the process are so insidious that, on admission, 
renal failure was present or imminent in all but two of the patients 1 - The duia- 
tion of svmptoms prior to hospitalization was from 10 davs to two \ ears in mne 
of the 15 for whom this was recorded it was three months or longer One patient 
had a laminectomv, 5 and one a hvsterectomw m consequence of these svmptoms 
Pam, usualh dull was present in 16 of the 17 cases m set en it was unilateral 
and m mne bilateral, usuallv mt olvmg the flank lorn, or abdomen The unnarv 
output was affected m nine patients, more than half of the senes Of these, set en 
had anuna and two ohguna Impotence was a svmptom in one 5 fatigue, nausea, 
anorexia and weight loss were common, probabh from the det eloping uremia 

Etiology 

Renews of histones and studies dunng hospitalization have failed to demon¬ 
strate the etiologt of this process A number of antecedent illnesses and opera¬ 
tions weie described but none common to two or more patients except appen- 
dectomi, which had been done m three, of whom two had had a cholecystectomy 
at the same time One of these three had also had bacillary d\ senten Another 
patient in the senes had had ulceratn e colitis for mne t ears 5 Considering the 
nature of the process, it would appear reasonable to seek out a background of 
infection that might somehow ha\e reached the retropentoneal space, but no 
better evidence than this can so far be offered 

The hist on of previous gemtounnan tract disease nas umfomih negatne 
in all but one patient m whom Pseudomonas aeruginosa and Eschenchia coh 
infection had been demonstrated : Special studies n ere done on i anous patients 

1 Bradfield E 0 Bilateral ureteral obstruction due to enielopment and compression 
t>\ an mflammaton retropentoneal proce^- J Frol 69 76"-ii3 105.3 
__ Rejtmancih J H and Mapd M \ Bilateral penuretentis plastiea J t_rol 76 
o, -62 1056 

'Ormond J K Bilateral ureteral ob-truction due to em elopment and compre—ion In 

an innamtnaton retropentoneal proce-i J Urol 69 1072-107" I"-iS 

' P a l>cr F 1 > Bilateral -vmmctncal penuretenc fibro-i- Proc Ro\ Soc Med 48 
106 - 1 -tO l"5o 

1 Chisholm 1 E R Hutch J A and Bolomec A A Bilateral ureteral olmruction due 
10 enrome mnammation of fascia around ureters J Frol 72 S12-S1G. ]"5! 
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Fig 5 Excretorj urograms A, 15 dais after right nephrostomy, followed b\ antibiotic 
therapj Left kidnei, which has not been operated upon, appears almost normal (Compare 
with figure 1, A ) B, 10 da\s after that shown in 4, after antibiotic therapi had been dis 
continued Left kidney again appears hjdronephrotic C, 11 days after figure 5, B (Patient 
had been taking furadant in during interval ) Left hj dronephrosis has again regressed 
Right kidney shows fairly good function and seems to be draining reasonnbl) well 



Fig 6 Excretorj urograms 4., taken little more than year after admission to hospital 
T) vht kidney shows some distortion and caliectnsis, but function seems good and no gross 
hydronephrosis Left kidnej apparently normal B, 45 minute film Apparent]} good emp¬ 
tying of both kidnej s 

stimed since Subsequent excretory urograms, the latest made a year after the 
tient’s admission, show good function bilaterally, no hydionephrosis, and good 
emptying The right kidney shows some distortion, the left is apparently normal 


fi f) dischaige from the hospital the blood mea nitrogen was 13, and other 
n , e a i so normal The urine was negative except for an occasional 

TfwLl cell in the centrifuged sediment The hematocrit had risen, without 
wmte moui phenolsulfonphthalem excietion was 41 per cent m 

transfusion, fiom 35 to 
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ing as high as the kidneys Autopsies i\ ere done on two of the thiee patients who 
died and the reports follow 

1) “The retroperitoneal tissues surrounding the aorta and extending from the 
kidneys to below the sacral promontory show almost complete replacement with 
a dense, raised, white fibrous connective tissue mass This tissue is 2 cm in 
thickness at its thickest point, and extends out to and including the ureters 
The meters, aorta, and vena cava aie all covered by this dense mass of fibrous 
tissue which is sufficient to nearly occlude the lumma of the ureters 11 

2) “A tough fibrous plaque 1 to 2 cm thick, covermg the area Its uppei 
limit partially encircled the aoita as it passed between the cruia of the diaphragm 
Here the fibrous tissue indented the aorta Foliow'ed downwards, the fibrous 
tissue spread out to the left, reaching the renal pelvis, and then passed down¬ 
ward, sunounding the ureter and disappearing over the pelvic brim, almost to 
the top of the seminal resides On the right it barely touched the vena earn 
until it reached the bifurcation of the aorta, w here it. spread to the right along 
the iliac vessels for a short distance The edges of this plaque were nowhere very 
definite and it seemed to peter out over a distance of about )4. n The tissue had 
nowhere completely occluded the ureter, but had surrounded it for most of its 
length The other interesting result of the fibrosis was the finding that it had 
obstructed the low er end of the common bile duct and had caused great dilatation 
of the intrahepatic bile duct, being, in fact, the cause of Ins jaundice m 

The microscopic findings i aned little and were, in all cases, consistent with a 
chronic inflammatory process In one, small abscesses w ere found 6 Aw areness 
that this process may he behind progressne renal failure, and the exclusion of 
more common causes of ureteral obstruction, should lead to at least a tentative 
diagnosis 

Treatment 


All of the patients reported were operated upon for relief of obstruction, but 
because of the \ an ing problems they presented when they came to treatment, 
it is difficult to generalize about the efficacy of specific procedures The following 
were undertaken m this senes 1) nephrectomy, 2) nephrostomy only, 3) retro- 
pentoneal ureterolj sis, with or without temporary nephrostomy, 4) ureterolj sis 
with intrapentoneal ureteral transplantation, 5) exploratorj laparotomy and 
biopsy onlj 

Xephrectomj was performed on three patients Each subsequently underwent 
operation on the other side One had prenously had bilateral nephrostomies, 
the nephrectomj was done a year later and retroperitoneal ly sis of the ureter 
on the other side two jcars after that No late followup report is arailable An¬ 
other ibo had ureterolj sis, and se\ en j ears later w as reported as haring a normal 
mtnnenous prelogram and negatne unne, with apparent!) complete clinical 
reco\ en 5 The third patient had a nght nephrectomy in 1944, w as earned succe=s- 
43<M46 Pe i950 P Idlopath,c retroperitoneal fibrosis imobing ureters Bnt J brol , 28 

' G H and Bruihcwiti H tt Bilateral ureteral obstruction due to enrelop 

menmind compression In an lnflnmmaton retroperitoneal process Lrol A Cutan lic\ 
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in the senes, but all weie negative The} - included serum agglutination tests fc 
typhoid, paratyphoid, Salmonella, Brucella, tularemia, typhus, Proteus 1~> 
and Brucella abortus, 2 6 muscle biopsies m search of polyarteritis nodosa 
tuberculin and coccidioidin tests, 2 and many acid-fast unne cultures 
Thirteen admission urinalyses are reported, one showed no cells, five an oc 
casional, and three many white blood cells, the remaining four varying numbei 
of red blood cells, w ith an occasional white blood cell Urine cultures taken i uc 
to instrumentation were reported in 8 cases, four were sterile and one gien 
Staphylococcus albus The lemaming three showed mixed infections of Staphy¬ 
lococcus, Streptococcus hemolyticus, B aeiogenes, P aeruginosa and E coli 
Evidence is thus lacking on which to incriminate any previous or associated 
mtiapeiitoneal, genitourmaiy, or systemic process as an etiologic factor 


Diagnosis 

The diagnosis has usually been established tlirough investigation of a secondaiy 
effect, renal failure due to ureteial obstruction, symptoms appeal only after 
significant uropathy has developed The absence oi paucity of specific physical 
findings on admission has been a striking feature in all cases Admission tem- 
peiatures w'eie normal or only slightly elevated in all but one patient w hose fever 
might have been due to a known urinary tract infection Admission blood pies- 
sures were reported foi 8 patients, in four of whom the systolic pressure was 160 
oi lngher, and m five the diastolic between 100 and 110 Presumably, the nine 
whose blood piessures were not recorded weie not hypertensive The highest 
reading was 190/110 m a 40-year old man, the lowest 132/92 in a 49-year old 
man Although pain was a symptom in 16 of the 17 cases, tenderness could be 
elicited in only seven, usually of a moderate sort localized in the costovertebral 
angle, the flank, oi the low er abdomen A palpable mass w r as felt in only one 6 
The laboratory data w ere consistent with chrome inflammation and progressive 
lenal failure The admission white blood cell counts, noted in 10 patients, ranged 
from 5,800 to 16,000, only twice did the count exceed 10,000 Blood urea nitrogen 
or nonprotem mtrogen was elevated m 12 of the 14 coses for which they were 
recorded Because of the azotemia, only five had excretory urograms, all of 
which show r ed failure of excietion on one side, and one hydronephrosis on the 
other as well The diagnosis of extrinsic compiession of the ureter was legularly 
established by uiologic investigation Ureteral catheterization and letrograde 
pyelography were done on 15 patients, seven showed bdateial hydionephrosis 
and partial hydroureter, m seven more the condition was unilateral One patient 
had negative pyelogiaphy In two instances passage of the catheters was ob¬ 
structed, in one there was temporary resistance which was overcome 

The ultimate diagnosis has depended upon gross examination of the retroperi¬ 
toneal tissue at operation, and subsequent histologic study There is a dense 
cravisli-wEite sheath of fibrous tissue several centimeters thick m the retropen- 
toneum, impinging upon ihac vessels, aorta, vena cava, and ureters, and exflend- 
„ , r ,, T M Tjinin R J , Meisel, H J and Long, P H Bilateral ureteral obstruction 

duetocompr^ion bj an inflammatory retroperitoneal process J Urol , 68 447-451,1952 
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The clinical course is insidious m onset and et olution, and the patient usually 
present-s himself with symptoms of renal insufficiency due to ureteral obstruction 
The immediate treatment requires relief of the obstruction Permanent relief 
mar be established b\ one of a number of surgical procedures or mar follow 
treatment b\ antibiotics 

The authors are deeplr indebted to the authors of previous papers who took 
the time and trouble to piovide them with up-to-date followup reports on then 
patients 


ADDITIONAL REFERENCES 
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Mirabile C S and Si'Illcne R J Bilateral ureteral compression with obstruction 
from a non specific retroperitoneal inflammatory process, case report J Urol , 73 
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full}' on antibiotics between 1948 and 1955, and then died of renal failure ah 
an attempted emergency nephrostomy, 11)4. years after the first operation 7 1 
is apparent that ei eiy possible effort should be made to salvage renal tissn 
since the process is usually bilateral 

Bilateral nephi ostomies without other surgery w ere performed in the fiiw 
reported ease, with death from renal failure 4 years later, after repeated uretero 
ddatations and antibiotic thcrap 3 r 3 Another patient had an emergency unilaterc 
nephrostomy and died, also of renal failure, shortly after operation 7 Nephrc 
tomy may be a life-saving procedure, but it cannot be expected to redeem a 
situation in w Inch the renal failure has been irreversibly established at or near 
the point of complete insufficiency Its great contribution is to tide the patient 
over a critical period w hile definitive therapy is being instituted for permanent 
relief of obstruction In the case here repoited it was used to divert the unne 
temporanly during a postoperative complication (extravasation) 

Bilateral retroperitoneal ureterolysis, with or without temporary nephi ostomy, 
was done m five patients and all did well Tv o have been follow ed for 4 years 7 1 
Ureterolysis with mtiapentoneal ureteral transplantation has served excellently 
in thiee cases In two it was followed by irradiation, and in one by antibiotic 
therapy One has been followed for 11 joars, one for seven, and one for three 
Another patient w as simpfy explored and a biopsy taken, following which anti¬ 
biotics wore given Followup after five years indicated a good result 6 

It is apparent that lysis, by one method or another, is a useful procedure It 
would also appear, however, that treatment with antibiotics ma} r be effective 
without surgical intervention The patient here presented wall provide an ex¬ 
cellent opportunity, as time passes, to compare the two methods It is of particu¬ 
lar mterest to note that the unoperated side showed improvement during treat¬ 
ment, regressed when treatment was interrupted prematurely, then improved 
again when it was lesumed and has maintained that improvement for a year 
Theoietically, of course, there is no reason why a process of in flamm atory origin 
might not be completely cured by appropriate medical therapy, if this be insti¬ 
tuted before irreversible damage is done Unfortunately, the diagnosis cannot 
yet be absolutely established without operative exposure For this reason, and 
because some patients may require operation for drainage, it would be piemature 
to advise categorically against surgical intervention Until more reports are 
available, each case will have to be judged on its merits Two principles of therapy 
emerge the relief of obstruction and the preservation of renal tissue If the former 
can be accomplished without operation, a trial on conservative treatment may 

be justified 

SUMMARY 


A clinical entity is described, increasing m mcidence or more frequently recog¬ 
nized in which bilateral ureteral obstruction is caused by retroperitoneal m- 

oathologica 1 process is of a chrome granulomatous type, going on to the 
development of thick fibrous tissue which envelops and compresses the ureters 
The etiology is unknown 
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Fig 1 A, original pyelograma February 1952 show bilateral h> droneplirosis and uretero 
pelvic obstruction B, antegrade pjelogrnm after nght intubated ureterotomj , February 
1955, ureter almost occluded C, antegrade and retrograde pjelogrnm after left intubated 
ureterotomy April 1955, ureter very narrow and irregular 


Tig 2 Antegrade pj elogrnms June 14, 1955 Both ureters are now completelj occluded, 
except 3 or 4 cm at loner end 

Ou the left •'ide, the resting pressures ran from 6 to 12 mm Iig, ami the highest 
pressure recorded during \oidmg was 20 mm Hg With the patient sitting oil a 
commode chair, the resting pressures were much lower, the right side being about 
3 mm Hg, the left often is low as zero No pressuies higher than 5 mm Hg were 
recorded in either side, hut it is hard to beliex c that this represents true pressure 
during i x old The experimental conditions were not ideal, and it i« possible that 
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COMPLETE REPLACEMENT OF BOTH URETERS BY AN ILEAL LOOP 
DAVID M DAVIS AND THOMAS F NEALON, JR 

We first saw Mrs C C , aged 46, of Morgantown, Kentucky on June 5, 1955 
She had suffered with chionic and recurrent bladder infections, and finally a 
diagnosis of bilateral hydronephrosis due to ureteropehne strictures had been 
made (fig 1, A) On November 26, 1954 right, intubated ureterotomy was per¬ 
formed, using a polyvinyl splint tube extending through the entire ureter The 
tube remained m place six w eeks, but after its removal the ureter did not drain 
well so that the nephrostomy tube was kept m place Three months later left 
intubated ureterotomy w r as performed, again using a polyvinyl splint tube 
Again the ureter failed to dram, and soon no urine was entering the bladder 
(fig 1, B and C) 

Studies m Philadelphia showed that both ureters w'ere completely occluded 
except for a few r centimeteis at the lower end of each, and it was decided that 
ileal loop replacement of the ureters w as the only recourse (fig 2) A short note, 
calling attention to the appaient ill effects of polyvinyl tubing m this case, was 
pubhshed at that time 1 On June 22, 1955, an ileal loop was isolated and sub¬ 
stituted for both ureters, anastomosis being made directly with the kidney 
pelves On the right, the loop was carried behind the mesocolon, the cecum and 
ascending colon being tacked down over it after the anastomosis was completed 
On the left the pelvis was brought up through an incision made carefully in the 
mesocolon and anastomosed to the other end of the ileal loop so that the loop 
lay in front of the mesocolon The dependent part of the ileal loop was anasto¬ 
mosed to the dome of the bladder with a vide ostium Ileal continuity was re¬ 
established by end-to-end anastomosis Both fallopian tubes were crushed, 
divided and ligated, since pregnancy w ould dangerously disturb the new arrange¬ 
ments Various peritoneal sutures w ere taken to prevent any possibility of internal 
herniation or strangulation A retention catheter w as placed through the urethra 
into the bladder The presence of inflated 5 cc balloons of the Foley nephrostomy 
catheters aided greatly in locating and freeing the kidney pelves 

On July 5, 1955 the nephrostomy tubes were clamped (figs 3 and 4) As there 
wms some difficulty m voiding, transurethral resection of the vesical orifice was 
carried out on July 12, 1955 On July 20, 1955, the nephrostomy tubes were 
removed and there wras drainage of unne for only 4 or 5 hours 

Before the nephrostomy tubes were removed intrapelvic pressures were deter¬ 
mined using a strain gauge and oscilloscope On the light side, with the patient 
in bed, resting pressures were observed as about 7 to 10 mm Hg, while during 
voiding into a bedpan the pressure rose to 30 or 40 mm as a rule, once reaching 
60 mm Hg The fall to resting pressure occurred eery quickly after the void 

Read at annual meetmg of Amencan Urologval Asaoc.ation, Pittsburgh, P a , Maj 0-!>, 
1957 w D M xhe unsuitabiliti of polyvim 1 plastic for ureteral splinting J Urol, 
74 747, 1955 
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Fig j C'; ormm nEC» nine coiTh.- _ r *e- rt>izo''al o nephron om *uT>e^ -1 501 rr big 
b"n inj* 1 " «i B 250 c<- hi-- been rao~<d -an b’ndde- f film taken 15 rasa es af er 
o~p tmn b-adde- and -pn:o"inz r\* he e- 


capaeitt of the ure*e'p After th» panent resumed homo on Juh 21* l f| >5 she 
fe’t generalh well hut the >o ding difficultv persisted and a modemte -izcd inn- 
s l onal hernia de e’oped s he returned to the -Jeffe-son Hospital Apnl 24 1050 A. 
rt'-omotnc t«^t -ho^ed a Io~ e\-pulsne ic-ce a= i- wn in large dnertuula of 







Fig 3 A, right antegrade pyelogram, Juh 5, 1955, thirteen dajs after operation Some 
reflux up left limb of ileal loop B left antegrade pjelogram a few minutes later Rieht 
pelvis partiallj emptied, bladder filled C, film taken 10 minutes after B, both nephrostomy 
tubes clamped Right pelvis almost empt\ Left pelvis much smaller Patient has voided 
D, film taken 10 minutes after C, pntient erect Right emptj, left pelvis still smaller 

some leakage m the connections det eloped while getting the patient out of bed 
However theie does seem to be a consistent difference between the peristaltic 
and the antipenstaltic side, in fat or of the former 

Voiding occurred usuall3 r in two or three stages, due no doubt to the large 
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Fig 4 4, cystogram made Juh 6,1955 Xote moderate up b; s 
B, film token after patient -\oided Some solution remain* n 
pressure studies made during \oidmg 


Fig 5 C\ stogram made nine month *.fr**- t ^ 
been injected B , 250 ec has been rr mo *4 fr*j _ ^ / / 

empt\mg bladder nnd remo\ ing < at Ik «• r " 1 T 

capaciti of the ureter* After the pauru rn.jnM f, , 
felt generalh well but the \oidmg diffjr u Jt ,, c .J >! * 

sional hernia dei eloped She rctumwl to the J f tr, t , r „ “ " ‘ A ' 
ci stometnc test 'honed a Ion e\p U I*, u ftm '' ] ‘ U ,f V ' / 
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Fig 3 A, right antegrade pyelogram, July 5, 1955, thirteen dajs after operation Some 
refluv up left limb of ileal loop B left antegrade ptelogram a few minutes later Right 
nelvis partiallj emptied, bladder filled C, film taken 10 minutes after B , both nephrostomy 
tubes clamped Right pelvis almost empt\ Left pelvis much smaller Patient has voided 
D film taken 10 minutes after C, patient erect Right empty , left pelvis still smaller 

some leakage m the connections det eloped while getting the patient out of bed 
However theie does seem to be a consistent difference between the peristaltic 
and the antipenstaltic side, in fat or of the former 

Voiding occurred usually in two or three stages, due no doubt to the large 
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sure readings in this case suggests that the peristaltic action of the ileal loop 
protected the left kidney and kept the intrapelvic pressure down, although the 
roentgenologic evidence gives no appreciable indication of such a difference 
bettt een the two sides 5) E\ en the high pressure existing in the right kidney 
pelvis during \ oiding did not prei ent the rapid closing of the nephrostomy sinus 
after the tube w as remoi ed 

We recommend that studies as thorough as possible be earned out on every 
case of ileal loop substitution for the ureter, especially those in which a nephros¬ 
tomy exists, so that we ma3 r learn more about this fascinating subject 

215 S 17th St , Philadelphia 3, Pa 
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Fig 6 Pressure curve in right nephrostomj lube Low er tracing is an electrocardiogram 
Upper tracing shows respiraton and pulse w aves, and other waves 3 or 4 to each heart beat 

the bladder On Apul 27, 1956 the incisional heima was repaired, and on Mayl, 
1956 the transuiethral resection was repeated and an internal urethrotomy to 
size 41F carried out, to reduce urethral lesistance as much as possible At this 
time the ostium between the ileal loop and the bladder was observed cystoscopi- 
cally and seen to be m good condition Convalescence was uneventful and the 
patient left the hospital May 10 1956 

Since then she has impioved slowly but steadily The tempeiature, blood urea 
nitrogen, carbon dioxide combining power and blood chlondes bai e been normal 
at all times The urine has neier become stenle, but very little medication is 
now required The urethra has been dilated a number of times and the latest 
report is that “The urine flushes out bettei than it has any time before and 
I have never had any more pam in the bladder ” She has follow ed her usual 
occupation as a school teacher during the entire season of 1956-57 

Roentgenograms showed that no opaque matenal whatever enteied either 
uretei from the pelves before operation After operation urine flowed freely 
from both kidneys into the bladder and no difference betw een the tw o sides could 
be observed, although the flow from the right kidney was counter to the pievious 
dnection of peristalsis m the ileal loop Cystogiaphy, 9 months after opeiation, 
showed prompt reflux into both kidney' pehes Eiacuation films showed that 
unne left the pelves steadily, but that emptying took a long time (fig 5) Obvi¬ 
ously a good deal of urine remained in the peh es and the deal loop 

The pressure cuivesshow r respiratory and pulsewaves aswould be expected, but 
in addition there are other waves of small amplitude occurring at the rate of 
3 oi 4 to each heart beat (fig 6) We cannot say whethei these represent conti ac¬ 
tions of the pelvic musculature, or are simply artefacts 

This case appears to support a number of interesting points 1) Apparently 
some people are allergic to polyvinyl, and in these cases a fibrous re¬ 
action may obliterate the uretei completely 2) An deal loop may be anasto¬ 
mosed directly to the renal pelvis, and substitute for the entne ureter in at least 
a fairly satisfactory manner 3) The lenal parenchyma lesists high int raped ic 
pressures very' well if these high pressuies occui only at internals, with normal 
piessures the rest of the time 4) The evidence obtained from the p.es- 
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Fig 1 Methods of closed loop lleocvstoplnsty A, cat-tail type B T type C, off-center 
isoperistaltic anastomosis D, ring type 

segment of ileum was anastomosed to the bladder as an open sheet, m 
the majority a closed tube was anastomosed to the bladder m y arymg positions 
(fig 1) Hanley 10 has noted that urine is retained m the closed types of reconstruc¬ 
tion It would appear that an open patch of ileum would empty itself more 
efficiently Howey er, the reconstructed bladder must not only be able to empty, 
but must also be able to contain unne m a physiologic manner, at low intrn\ esical 
pressures and with minimum reabsorption of electrolytes 

The purpose of this mi estigation w as to e\ aluate these physiologic responses 

EXPERIMENTAL STUDIES 

Method of -procedure Eight dogs, ranging in weight from 10 to 19 kg , were used 
for these experiments Fn e were males and three were females In each dog the 
bladder was mobilized and then subtotally resected leavmg a small stump The 
lei el of excision was just aboie the tngone, so that the ureteral orifices were un¬ 
disturbed A 12 cm segment of ileum, approximately 30 cm from the ileocecal 
\alie, was isolated with an intact pedicle of mesentery The continuity of the 
bowel was restored by end-to-end anastomosis The isolated ileum was then 
incised on its antimesentenc border The free border of the intestinal patch w as 
sutured to the y esical stump by a mucosa-to-mucosa technique, forming a blad¬ 
der composed principally of ileum (fig 2) In the immediate postoperatn e period 
urinary drainage yvas maintained in the female dogs by urethral catheter In the 
males, a stab wound was made in the dome of the new organ and a cystotomy 
tube inserted The peritoneal cawity was closed without drainage -HI tubes yyere 
remoy ed on the sey enth or eighth postoperatn e day In all instances the animals 
yoided ynthout apparent difficulty, were continent and behayed normally 
Intray enous urography was done on all animals Normal renal morphology and 
function was noted m all instances (fig 3, A) The retrograde cystogram demon¬ 
strated in figure 3, B is ty pical of the appearance of the bladder after lleocy sto- 
plasty After a penod of conyalescence that yaned from three weeks to nine 
months, the altered bladder of each animal was studied by cystometry, for 
electrolyte absorption and for histologic changes in the transplanted intestine 

"Hanley H G The emptying mechanism* of vinous ileal loop, studied with the 
' -i.g— u nt j ^ ro i 28 402-105 1950 
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FUNCTIONAL ANALYSIS OF THE BLADDER 
AFTER ILEOCYSTOPLASTY I 

SIDNEY R WEINBERG, THOMAS J SINATRA and GIL VASQUEZ 

am, the Stale University of New Tori, Downstate Medical College and the Department of 
Urology at Kings County and Long Island College Hospitals, Brooklyn, / Y 

The use of an isolated intestinal segment to augment bladder capacity, or 
i eocys op asty, merits serious consideration Contracture of the bladder with 
ecreasec capacity, regardless of etiology, usually produces severe un nary 
syrnp ms an ilateral renal destruction The important etiologic factors are 
in ers i ia cystitis, tuberculous infection, chemical or radiation damage, and 
persistent ypertomc neurogenic dysfunction Ex-tensive subtotal resection of 
6 a er ma ^ a ^ so res, -dt m hnuted fluid capacity The renal damage seen with 
C °n uie 0 ^ lc bladder is a consequence of two mechamsms 1) recurrent 
an c ionic pyelonephritis, induced by reflux of infected vesical unne, and 2) 

13 jonep irosis resulting from persistent high intiavesical pressure acting as 
an obstruction to flow of unne 

Until recentfy the prevalent treatment for the disease complex caused by con¬ 
tracted bladder v as diversion of the unne, either to the large bowel or skin, or 
e use o an in veiling urethral catheter, eliminating the bladder as a reservoir 
' f °“ g th ® undesira ble aspects of diveision of urine from the bladder are 1) renal 
m ec ion iy organisms from the skin or feces, 2) strict ure of anastomotic sites, 
and 3) electrolyte imbalance following ureteral transplants to bowel 

(eocystoplasty may be a possible solution to these difficulties The experi¬ 
mental use of this procedure was first reported by Tizzom and Foggi 1 in 1888, 
but the clinical results m that penod were poor However, recent clinical and 
experimental applications as leported by Couvelaire 2 and Cibert 3 m France, 
Taskerd Pyrah/ and Wells* in England, Freitas and Sadr in Brazil, and Ferns 8 
and Shoemaker and Marucci 9 m the United States are promising These investi¬ 
gators used different techniques for ileocystoplasty In some instances the isolated 

Q-9 ne m7 at aDnUQl m6etmg ° f Amencan Urological Associate, Pittsburgh, Pa , May 

15 FOgg1 ’ A Die W,Cderber3t0,!un e der Harnblase Centralbl f Chir , 

1 Couvelaire, R. La “petite vessie” des tuberculeux eenito-Hr>nn,..o C a , c „ 

tion place et vanantes des cysto intestino-plasties J I’urol 66 c 0881608 

■ (Start,J,D»r»d,L,Foret,J andSoIor.A U* W ,» 

*“ •«*■>■<.« «*S » 

Of l T oSl"irt S J “S 'TfS&ASS teCh ”' ,U ' ‘Ml- «*h ropor, 

6 Pyrah, L N The use of the ileum in urology Brit J Urol 28 363-383 1966 

B „VTim » nllSilm MM "“ “ mMmis 
T»wSilv e ta a &d A B,kfCY^S“lS“ ”” “* 

8 Ferns, D O An operation to increase the capacitj of a contracted unnan hlnUrW 
Proc Staff Meet , Majo Clin , 30 305-310, 1955 Unoar > ladder 

» Shoemaker, W C and Marucci, H D The experimental use of seromuscular grafts in 
bladder reconstruction J Urol , 73 314 321, 1955 
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mined (fig 4) The normal dog bladder was found to respond to increased mtra- 
a esieal fluid in a manner similar to the human bladder The detrusor muscle 
relaxed to accommodate fluid at low pressure, then as capacity was reached the 
mtra\ esieal pressure increased sharph Anah sis of obsert ations shows that the 
ar erage bladder capacity* in normal dogs was 124 cc 

Cystometrograms were then done m slx dogs in the postoperatu e period after 
fieocA stoplastA without drugs and then after administration of urechohne and 




uiiiuuuuu .Mjie increased pressures am 
of pro banthine after ileoc\=top!ast\ 
without drug- 


oimimsnea capacities iS, following administration 
Lurro- approximate cistomctrograms obtained 
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Fig 2 Open sheet method of ileocystoplasty A. isolated ileal segment Incision on anti 
mesenteric border B and C, completed anastomosis Ileum that is surplus for anastomosis 
to bladder stump is sutured to itself in midline of anterior piano 



Fig 3 Dog No 264 A, intravenous urogram three and a half months after ileocysto 
plasty B, retrograde cystogram, oblique view 

1) Cystometnc studies In order to obtain standard controls, cystometrograms 
were done m five normal dogs ranging m weight from 15 to 17 kg The response 
of the normal dog bladdei to a cholinergic drug (bethanechol chloride, urechohne) 
nd an anticholinergic drug (propanthelme bromide, pro-banthme) was also 
evaluated Intravesical pressures were measured by a water manometer All 
ents were read directly from the manometer tube Normal standards 
werTobtamed and effective dosages of urechohne and pro-banthme were deter- 




function ll analysis of bladder after ileocl stoplasty 


T\ble 1 Average lalues of electrolyte and urea nitrogen in normal dogs ami 
those after ileoeysloplashj _ 


i 

Range Of Reported 1 

Normal A alues ^ 

rneq'X. 

Average \ alues Of j 

Norms! Control Dogs f 
meqT 

-1 

\\ erage \ alnes After 
Ileocystoplastj 
meqX 

Sodium 

135-160 

151 

153 

Potassium 

3 7-5 S 

4 5 

1 4 4 

Chlorides 

99-110 

114 

i u< 

CO content 

00 

o 

19 7 

1 lt ^ 

Blood urea nitrogen 

10-20 mg % 

19 mg % 

22 mg% 


Tcble2 Details of electrolyte studies in normal and post ileocystoplasty dogs 


Do- 

COi Content ^ 
mmX l 

Sodium 

meq/L 

Poll, sium | 
meq/L | 

Chlorides J 
meqX 

B U~\" 
mg 

\o 264 lleoct-t 

IS 7 

157 

4 4 

114 

16 

No 554 lleoct st 1 

15 2 

150 

4 0 

119 

24 

No 343 lleoct-t 

15 4 

156 

4 2 

122 

27 

5o 14 Deocist 

i 17 3 

14S 

4 4 

114 

20 

Xo 26 lleoct st 

I 19 5 

154 

4 9 

117 

23 

No 1 Normal control 

21 2 

156 

4 6 

111 

21 

No 2 Normal control 

j IS 4 

14S 

4 0 

117 

20 

No 3 Normal control 

1 19 6 

149 

5 0 

115 

16 


lleocy Aoplasty (tables 1 and 2) show that the postoperatn e electrolyte plasma 
\ alues are generally normal with only a few slight abnormalities This is in 
accord with the excellent clinical condition of the animal after operation 

These results, howeter, do not preclude the possibility that absorption from 
the bladder did take place but was not significantly reflected m the plasma t alues 
To determine the extent of absorption from the bladder in our dog=, studies were 
undertaken using radioactne sodium (Xa :J ) These experiments are detailed m 
a separate report, but in summary it can be concluded that the absorption that 
takes place does not alter sodium balance 11 

3) Anatomic changes in transplanted intestine after lleoct Utopia Ay The gross 
appearance of the bladder after ileoc\ stoplasty resembles a normal bladder 
(fig 6) After set eral w eeks poAoperatic eiy it is difficult to differentiate between 
the intestinal segment and the bladder stump This lack of differentiation is 
apparent on both the =erosal and muco=al surfaces 

In the fire animals sacrificed for study ? microscopic structure of the kidnets 
was normal in all the animals (fig 1) 

Progre^sn e anatomic change- take place in the ileal sheet as demon strafed bt 
histologic sections taken from fite dogs at different stages )n the postoperatn e 
period Tlattemng of the epithelium with absence of intestinal nlh j« ce C n 
(fig S, .1) Specific staining demonArates marked atrophy of the mucus glands 
with diminished mucus production Grossly there is a marked diminution of 

1 Sinatra T J and Weinberg S R Functional anah-i = of the bladder after ileoctsto- 
pla*t\ II To be publi-hed 
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pro-banthme Although true residual urines are impossible to obtain m dogs, on 
random catheterization of the dogs after lleocystoplasty only small amounts of 
urine were obtained ranging fiom 5 cc to 20 cc Examination of the graphs ob 
tamed leveals that the altered bladder can respond to changes m volume by an 
inciease m intravesical pressure in a manner analagous to the bladders of normal 
dogs (fig 4, D) The average fluid capacity of the reconstructed bladder w as 86 cc 
as compared inth 124 cc m our normal dogs It may veil be that the bladder 
capacity is augmented inth passage of time in the postoperative period The ani¬ 
mals with the longest postoperative interval (No 140) had the largest bladder 
capacity, 120 cc, whereas dogs Nos 343 and 278, which ivere earliest in the post- 
operatn e period, had the smallest bladder capacities of 50 cc and 70 cc respec¬ 
tively 

Cystometry 10 minutes after the admnnstration of a subcutaneous injection 
of 2 5 mg of urechohne disclosed a definite increase m intravesical fluid pressure 
with a decrease in bladder capacity in all instances (fig 5, A) The potency of 
the drug was affirmed by greatly mcreased salivation Since almost all of the dog 
bladder after lleocystoplasty consists of intestine, it appears that the displaced 
mtestmal sheet retains an ability to respond to cholinergic influences by sustained 
contraction in a manner analagous to the detrusor muscle of normal dogs 

In a similar series of experiments, 15 mg pro-banthme, an anticholinergic 
drug, was injected intramuscularly It already has been shown that 15 mg of 
pro-banthme was an effective dose When it ib administered prior to the injection 
of urecholme, it effectively eliminates excess salivation and the mciease in bladdei 
pressure and the decrease in bladder capacity caused by urechohne (fig 4, C) 
After 20 minutes its effect on the bladder altered by lleocystoplasty was also 
studied by cystometry Results indicate, as m the normal dogs, there is essentially 
no change m the cystometrogram after the injection of pro-bantlune, bladder 
capacity was not incieased (fig 5, B) Therefore, while pro-banthine may block 
contractions due to cholmeigic influences, it apparently does not increase bladder 
capacity after lleocystoplasty 

2) Absorption of electrolytes fiom the bladder after lleocystoplasty In order 
to determine any deleterious absorption of electrolytes from the intestinal mucosa 
of the reconstructed bladder, electrolyte studies were undertaken in the post¬ 
operative period These studies included A) determination of the plasma con¬ 
centrations of urea, potassium, sodium chlorides, and carbon dioxide content, 
B) study of radioactive sodium (Na" 1 ) absorption after its instillation into the 
reconstructed bladder 

Noimal plasma electrolyte values in dogs are not exactly identical to those 
m human plasma In our laboratory the concentration of sodium and chloride 
in dog plasma is greater than that found m the human, a finding m accord with 
observations by others 11 Also, dog blood has a shghtly lower pH 

The normal dog values compared with those obtained from the dogs aftei 


ii «lnpptor W S Editor of Handbook of Biological Data Prepared under the direction 
, tKpFnmmittee on the Handbook of Biological Data, Division of Biologj and Agriculture, 
thc NanS Acadcmi of Sciences, the National Research Council Philadelphia W B 

Saunders Co , 1956 
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A 4S-a ear-old v bite flonnn (Long Island College Hospital No 274S7) liad 
urinan frequency, di suna and sei ere suprapubic pam with increasing difficulty 
for 15 ienrs culminating m constant unnarv dribbling (fig 9, -1) Seiere con¬ 
tracture of the bladder, bilateral by droureters and cahectasis were present 
Ileocy stoplasty w as accomplished March 9,1956 using the open patch technique 
Because of its small size the bladder u as merely incised trans\ ersely at the dome, 
and a m edge remoied for biopsy The ileal patch was then sutured end-to-end 
to the lips of the bladder incision The a ascular pedicle of the ileal patch yy as 
brought through the posterior peritoneum and the peritoneum closed without 
drainage The reconstructed bladder \\ as placed completely m the extrapentoneal 
space Urinary drainage v. as mamtained by a large indn ellrng Malecot urethral 
catheter A Penrose dram w as placed in the suprapubic space 
The patient tolerated the operation without incident The urethral catheter 
i\ as remoi ed on the seventh postoperative day, the Penrose dram the next day 
when it i\ as apparent that the patient v, as able to a oid without difficulty and 
that there nas no suprapubic unnaiy drainage Although mminial urinarv 
frequency remains, there has been definite amelioration of symptoms since the 
operation (fig 9, B) Almost a y ear later the plasma, urea and electroly te a alues 
vere normal, and (fig 9, C) an excretory urogram demonstrates prompt ns- 
ualization of both kidney s in fi\ e minutes and regression of ureteral and caly ceal 
dilatation 

The other patient had a similar history A 49-y ear-old white v oman had been 
treated at Kings County Hospital (No 13391-57) for se\ere unnary r frequency 
and dysuria of 11 years’ duration A Hunner’s ulcer had been seen during a 
cystoscopic examination four years before surgery An extrnpentoneal rupture 
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Fia 6 Autopsy specimen, nine months after lleocjstoplnsty, demonstrates normal ap 
pearance of kidneys and piriform shape of altered bladder 



Fig 7 Section of dog kidnej seven months after lleocjstoplasty 

mucus noted in the urine in the postoperative period This decrease m mucus 
formation has also been reported by Sadi 15 

CASE REPORTS 


The case histones of tn o patients mil be presented briefly, to illustrate the 
clinical value of lleocystoplasty 

ua to intestinal excluido como substitute bexiga e sua 

t hzncao no. aumXto cfacavidadc vesical Escola Pauhsta de Medicma, Sao Paolo, 1055, 
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pain and had good control of unne Urinary frequencj’- is still present but it is 
hoped that improvement mil be progressive An excretory urogram taken six 
weeks after the operation demonstiates normal renal function and morphology 
The piriform shape of the post-ileocystoplasty bladder mav be due to the fact 
that resection of the upper third of the damaged bladder allow ed an adequate 
stoma for anastomoses and perhaps prevented the formation of an ileal di- 
■\erticulum (fig 10, B) 


CONCLUSIONS 

Eight dogs, subjected to lleocystoplasty using the ileal sheet technique, sur¬ 
vived without incident and behaved as normal dogs 

Cystometnc studies of the bladdei after lleocystoplasty show ed approximately 
l>9 4 per cent return of normal bladder capacity with satisfactory response to 
stretch and drugs 

Absorption fiom the reconstructed bladder, as studied by radioactive sodium 
(Ua* J ), showed absorption of sodium decreasing with prolongation of the post¬ 
operative penod Absorption is compensated for by r renal excretion since plasma 
'alues of sodium were normal Plasma concentrations of urea and other elec¬ 
trolytes w ere also generally normal w ith only few slight abnormalities 
The reconstructed bladdei dei elops a piriform vesical appearance The 
ureters and kidneys remained normal Atrophy of the intestinal mucosa and de¬ 
crease of mucus production are progressive in the postoperative penod 
Two patients with contracture of the bladder due to interstitial cystitis treated 
by lleocystoplasty had satisfactory palliation 
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Fig 9 Case 1 A, preoperative excretory urogram demonstrates advanced contracture of 
bladder, bilateral ureterectasis, pyelectasis and cabectnsis B, retrograde cistogram 
six months after operation, 150 cc contrast medium introduced by grant} technique Bi¬ 
lateral ureteral reflux still present C, excretory urogram one year after lleocystoplastv 
Note prompt visualization of both hidnejs in "five minutes and regression of previously 
noted ureteral and cal}ceal dilatation 



Fig 10 Case 2 A, excretory urogram ono year before lleocystoplastv Bladder capacity 
150 cc B, excretory urogram six weeks after lleocystoplasty Five minute film Note un 
altered normal renal function and morphology C, one-hour excretory cistogram Note 
piriform shape of bladder after lleocystoplasty 

of the bladder follow ed a theiapeutic dilatation for this condition one year before 
the operation After this incident her bladder became so irritable that a urethral 
catheter could not be tolerated Constant urinary dribbling was present, as well 
as severe vesical and suprapubic pain Total bladder capacity after anesthesia 
was 150 cc (fig 10, A) lleocystoplasty was done February 1, 1957 In this in¬ 
stance the entire dome, approximately the upper third of the bladder, was re¬ 
sected The resected area w as pale, very firm, and composed of dense scar tissue 
and so lemoved rather than to leaxe detrusor muscle incapable of function The 
ileal patch was then sutured to the remainder of the bladder When the urethral 
catheter was removed after lleocystoplasty, the patient was free of suprapubic 
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K '° n rcmov ed a small papillary tumoi was found on the floor of the bladder 
near the left ureteral onfice A second tumor was seen just inside the bladder 
ec on the right Bilateral pyeloureterograms w ere normal On August 9, 1954, 

nnes ^ lcsln J the two tumors were removed by transurethral resection 
and the base of each fulgurated 

t\u> n ^ U) ' 0 ^ l f' a * IC ' )01 ^' ^ - Al Hellwig) The specimen submitted consists of 

conin' 1 srTf ° S ° ft tlSSUG ° nC 1S translucent Microscopic The bladder tumors are 
ip, 0 ' c O r nanow fibrous strands which contain dilated blood \essels 

and ’h 'i C6 ^ S nr ° arranged in broad sheets The cells hai e a clear cj toplasm 
is an a t ark f tamed nucleus N « mitotic figuies are seen and the size of the nuclei 
mute' C "T 0Fm sm aller piece the surface is papillary, the cells are also 

Pnn>li„ 111 ^ 0rm ’ t ' lc - v co ' er the fibrous septa m manj layers Diagnosis 

arj carcinoma of the bladder, grade 1 (fig 1) 


suamun 


in UinhinA carcmomn > grade 1, in a 15 j ear-old girl with two separate tumors 
c bladder, is reported 

tion^fthebasc 11515 * 011 ° f transurethrnl rcscctl0n of the two tumors and fulgum- 

app^quU^vcn 5 had "° reCUrrcncc of the tumor fo > ncarh three a ears and 

1 apillnn carcinoma of the bladder m a teen-ager is a \er\ rare disease 
' Ch ^l»»! St . Ilah/rad, Kans 
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BLADDER CARCINOMA IN A TEEN-AGED GIRL 
J I WALLER and W A ROLL 

From the Department of Urology, The Hcrlzler Clime and The Herlzler Research Fovndatton, 

Halstead, Kansas 

Primary papillary carcinoma of the bladder in children is a very rare disease 
In 1924 Deming reviewed the literature on primary bladder tumors m children 
and reported only one case m the first decade of life This case was described by 
Charon and Ledeganck The Carcinoma Registry of the American Urological 
Association contained two cases in 1949 The Armed Forces Institute of Pathology 
reported one case in 6,000 below the age of 12 m an 11-yeai-old child * Lowry, 
Soanes and Forbes reported papillary carcinoma grade 1 , in a 6 -year-old boy in 
1955 They stated that theirs was the fifth such case in the literature 

Rathbun in 1937 found a total of only 75 cases of all types of bladder tumor in 
children up to that time In 1950 Waller and Hamei studied 373 cases of bladder 
tumor and found none in children The youngest was 20 3 'ears of age and only 
three were below 27 years of age 

The rareness of this type of tumor m the very young patient prompts us to 
report oui case 


CASE REPORT 

B G , a 15-year-old girl, was admitted to the Halstead Hospital on August 5, 
1954 with the complaint of repeated attacks of gross hematuria She first saw 
blood in the urine on June 10 , 1954 This lasted for only two voidmgs and then 
ceased One month later she again had gross hematuria associated with some 
burning and frequency The urine again became clear after 24 hours and remained 
clear until August 4, 1954 at which time we first examined hei and advised 
cystoscopy 

The patient’s appetite had been pool and she was constipated She had lost 10 
pounds of weight during the preceding three months 

The patient had had pertussis, measles, mumps and chickenpox Her tonsils 
had been removed at the age of 12 In October 1954 the appendix was removed 
Other past history and family history were not unusual 

The red blood count was 3,330,000 and the white and differential counts were 
normal Urinalysis grossly bloody, specific gravity 1 021, albumin 4 plus, sugar 
negative, microscopic—loaded with red blood cells, no casts Cultuie of the unne 
was reported as no growth 

The patient was well developed and well nounshed Her temperature was 
98 6 F Pulse was 72 per minute Physical examination revealed a normal 15- 
year-old girl with no positive findings 

On August 6 , 1954 cystoscopic examination was made After blood clots had 

Aoppnted for publication Maj' 27, 1D57 ^ „ , 

♦Personal communication from Dr Elbert DeCoursej toDrs Lo-n ry, Soanes and Forbes 

(J Urol , 73 307, 1965) 
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HYPOSPADIAS THE PRINCIPLE OP THE THIRD DEGREE 


HOWARD T THOMPSON am> WARREN GEORGE 

From the Surgical Sen ices of the Genesee Hospital and the Rochester General Hospital, 

Rochester, N Y 

The literature on lv\ pospadms desenbes many methods of repair and the good 
results are emphasized No one seems willing to gn e an anab sis of his difficulties 
and his complications The multiplied! of operations which ha! e been recom¬ 
mended for the repair of hypospadias reflects the difficulties of suigical coirection 
and the complications ensuing from !anous procedures The actual technique 
of the repair of hypospadias deformities has become largely a matter of nidii 1 - 
dual preference of the operating surgeon Procedures successful or satisfactory 
m the hands of one surgeon may be less successful or less satisfactory for another 
Renews of the literature and discussions of the embn ologv ha! e been ade- 
quateh co!ered m other papers No attempt will be made to duplicate these 
efforts 

Irrespectne of the individual techniques which ha!e been demsed, the three 
a^ic principles of urethral reconstruction are 1 ) the use of a local t -km flap, 2 ) 
f e use of a pedicle flap formed into a tube, and 3) the use of a free graft Let us 
mt eialuate the aanous steps necessan foi adequate repair of h! pospadms 
1 operatne procedures wall fail unless adequate correction of the chordee is 
0 tamed This has been stressed bj all the authors in the field and means the 
meticulous e\cision of all restraining tissue, fascia and shin from the glans to 
me and proximal to the urethral meatus (fig 1 ) Smce this is such a necessarj 
component of successful repair, it is to be accepted that adequate resection of the 
o ee is a fanlj w ell established surgical procedure and usualh does not present 
Pro i cm to those operating for this condition 
^ 16 second stage of hj pospadms repair is the formation of a uretlua Da! is 

qq" ^Ported good results with his tube or pedicle flap B! are successful!! treated 
ch ^ ^' S Use n I° C! R shin flap Mclndoe, confining Ins surgen to older 
re C r ° n . and adlllts "hh the use of a free tlun graft and indwelling dilators, 
d K r 0d resu ^ s Touug and Benjamin, modib ing the opeiation of No! 6 
ureir ™ 1 ’ rc R 0lded cases watli pnman anastomosis of a free graft with the 
sub'- lra rT ' 0 eases " cre successful, seien acquired urninn fistulas which were 
c ^°^ e< ^ Haaens reported 29 cases operated upon b! the method of 
plcte K - 0C ~~ ® ood results, one fair and one a failure We belie! e that com- 
-Vlin'°! TCCtl0n ^e Performed in the preschool age if possible 

distal ° Procedures designed, irrespectne of the basic principle, creite a 
third sT ra anas tomosis to the proximal portion This is left for a 

Renjan ?' 5cratlon ^ IS n °t tme in the technique adiocated b! Young and 
^ 11 n " io performed pnman anastomosis of a free graft with the proximal 

1057 anlnla ' meeting of American Lrological As-ocntion Pittsburgh, Pi XIi\ 
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a search was made to de\ elop a technique to ox ercome this diffieult\ This prob¬ 
lem has not only been our pioblem but is mentioned throughout the entne 
literature 

B\am m reporting on his technique for surgical repan of hypospadias states, 
“The o\er-all problem of hypospadias repair is such that no scheme regaidless of 
the shill of execution wall not be complicated b\ the occasional dex elopment of 
one or more fistulas ex en though m most instances proper planning, gentleness of 
execution, utilization of proper suture matenal and closuie in depth xxall axoid 
thL complication ” Daxad M Daxis, m discussing his tube flap opeiation foi 
repair of hxpospadias, states xxath regard to his method of closing such a fistula 
This method is successful in at least two-thnds of the cases on the first attempt 
and alxxnxs on the second 01 third ” It is obxious fiom this that more difficult} 
nath fistulas xvas encountered than w as statistically stated Douglas in recounting 
is experiences in the operatix e and postoperntree management of hx pospadias 
states, Small fistulas are to be expected m any w orh mx olxmg so much suturing 
° thin and somewhat scarred tissue and in a field which usually is not dry In 
oar senes of cases, fistulas hnx e been comparntix ely few, ax eraging slightly ox er 
one per case ” 

To our wax of thinking, this is not few and more than should occvu By means 
e ree graft using a tunnelization method, only one postoperatix e fistula can 
occur and that at the proximal end of the tunnel We w ere not and are not satis- 
. u, *h su °h atl incidence of fistula formation This was one of the comphca- 
i°ns winch impelled McCormick to modifx r the technique of Benjamin and 


THE PRINCIPLE OF THE THIRD DEGREE 

con^ r . concet ^ that nearer to the perineum the anastomosis can be ac- 
^ the easier it is to perform With this principle in mind, it \x as decided 
comert a penile or second degree hxpospadias to third degiee or sciotal 
roe at ^ The first txxo cases were corrected bx r moxang the urethial 

xxore US scr °t unl fl t the tmie of the chordee repair These openings 

'Pad H <; 0nr ^ l0 scr °t ,1In ar *d easily transposed Foi the lessei degrees of lixpo- 
flieiTa) 11 ^ erent technique has been dexised At the time of the formation of 
yy lt j j re J ra h' a free skin graft, the graft is cut longer than is usually necessarx 
nnd'c* 1 f°i Un< ^ 111 *h e urethra a double barrel urethrostomy is peiformed in the 
rocatuT U r 'i'“ 10n ^ tree graft about a catheter is then passed through the new 
throned ^i 1C ^ ^ le 5* ans > subcutaneously in the new lx formed tunnel, 
tonn ' ) C ure th ra ar *d out the distal opening of the double barreled nrethros- 
flirouc) 1 ' * C mi ^ sero t lun The graft extends from bey ond the tip of the perns 
Proxinn] ,nt ° norma * lir °thra X'o attempt is made to suture the graft to the 
l ont tube^ ^ ' b a ^°" ec ^ to heal and anastomose itself oxer the polxethx- 
^epth /°fi 10 h^ uc s oxer the penile poition of the urethra ire then closed in 
rubber c t) n h crm Pted 0000 chromic catgut (figs 2 and 3) Vfter one xxeek the 
ea icter is remox ed, leax ing the graft m plate and a poly ethx lene tube is 
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Fig 1 A, incisions for correction of chordee Note incision into cleft of glans B, note 
wide lateral exposure of skin flaps Cleft m penis excised and reapproximated All tissue 
removed down to corpora Urethral meatus freed up to be moved proximallj C, closure of 
flap about corona D, completion of correction of chordee with Z type closure Foley catheter 
in place 

urethra at the time of implantation McCormick, who has also modified this 
operation, states that, “This procedure has worked very satisfactorily for the 
construction of a urethra to the point of the anastomosis but has given a con- 
sideiable percentage of complications at the anastomotic site These complica¬ 
tions have been two first, the development of a postopeiative single fistula at the 
site of the anastomosis, and secondly, the development of a temporary contrac¬ 
ture at the anastomotic site which required careful observation and periodic 
dilatation ” 

Experience with our eaily cases resulted m just these complications and forced 
us to seek an answer to our problem Of 21 cases treated by free skin grafts, six 
had immediate anastomosis and m all, fistulas developed All required periodic 
dilatation Three are successfully closed and voiding veil but three still have 
fistulas Mclndoe m dealing with thin skin grafts first recommended and used an 
indwelling dilator This had to be changed frequently and cleansed In 17 cases 
we have not performed primary anastomosis In these we have used a permanent 
dilator of potyethylene tubing from a transfusion appaiatus formed as a con¬ 
tinuous loop m the graft This has been left m for periods of six months to a year 
without changing and without any reaction or discharge about the grafted 
urethra The nev urethra has shown no tendency to contract after this period 
of time Chddren ranged m ages from two years to ele\ en years and no problem 
has yet presented itself from the presence of the tube in the new urethra Without 
this inlying dilator some degree of contracture will occur even though the rate 
may be only 10 to 25 per cent as predicted by McCormick 

The third phase of the reconstruction, namely, the anastomosing of the new 
urethra with the proximal urethra has presented us oui biggest problem In six 
cases fistulas developed, three were closed in one attempt and three still have 
small fistulous openings It v as felt that these results w ere less than optimal and 
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a search was made to dex elop a technique to ox ercome this difficulty This prob¬ 
lem has not only been our problem but is mentioned throughout the entire 
literature 

Brars in reporting on his technique for surgical repair of hypospadias states, 
' The over-all problem of hypospadias repair is such that no scheme regardless of 
the skill of execution will not be complicated by the occasional dec elopment of 
one or more fistulas eren though in most instances proper planning, gentleness of 
execution, utilization of proper suture material and closure in depth will ax oid 
this complication ’ Dand ZSI Dans, m discussing his tube flap operation for 
repair of hypospadias, states with regard to his method of closing such a fistula 
This method is successful in at least two-thirds of the cases on the first attempt 
and alwaxs on the second or third It is obnous from this that more difficult! 
mth fistulas was encountered than was statistically stated Dougins in recounting 
an experiences m the operatiye and postoperatn e management of hypospadias 
^atei, Mnall fistulas are to be expected in any work mi dying so much sutunng 
°f thin and somewhat scarred tissue and in a field which usualli is not dry In 
cut senes of cases, fistulas hai e been comparatn ely few, a\ eragmg slightly oi er 
one per case ’ 

^To our way of thinking, thus is not few and more than should occur By means 

e free graft using a tunnelization method, only one postoperatn e fistula can 

ortnrand that at the proximal end of the tunnel We were not and are not satis- 

"ith such an incidence of fistula formation This was one of the comphca- 

ons v filch impelled McCormick to modify the technique of Beniamin and 
loung 


It 
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cr C0nce ^ e< ^ that the nearer to the perineum the anastomosis can be ic- 
( f| ln P ^ ^ le easier it is to perform With this principle m mind, it was decided 
mert a penile or second degree hypospadias to third degree or scrotal 
meatu^i, a ' ^ fet two cases were corrected In mowing the urethral 

were * w ^ le scrotum at the tune of the chordee repair These openings 

scrotum and eastlx transposed For the lesser degrees of hypo- 
the if ^ eren t technique has been densed At the time of the formation of 
fi' a ftne skm graft, the graft is cut longer than is usualh necessarx 
trucL-r rofaI 1IK ^ ^ ure ^fi ra a fi° u bl e barrel urethrostom! is performed in the 

moatUs a r f'= 10n free graft about a catheter is then passed through the new 

ffitoueh th 6 ^ ^ an? ’ subcutaneously m the newh formed tunnel, 

Ditn if uret fi ra an d nut the distal opening of the double barreled urethros- 
thromffi * ? mrd^croturu The graft extends from bexond the tip of the penis 
Proximal' 1110 if 6 nonua * ure thrn Xo attempt is made to suture the graft to the 
kn e tube U TT!° ?a Is a N° we d to heal and anastomose itself oxer the polxethx- 
fi'Pth wn) 6 tl>sue s °' er the penile portion of the urethra are then closed in 
Dibbercath InterrU ^ te< ^ chromic catgut (figs 2 and 3) Alter one week the 
e er iv remox ed, leaxing the graft in plate and a polx ethx lene tube is 
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Fig 1 A, incisions for correction of chordee Note incision into cleft of glans B, note 
wide lateral exposure of skm flaps Cleft in penis excised and reapproximated All tisstio 
removed down to corpora Urethral meatus freed up to be moved proximallj C, closure of 
flap about corona D, completion of correction of chordee with Z type closure Foley catheter 
in place 

urethra at the time of implantation McCormick, who has also modified this 
operation, states that, “This procedure has worked very satisfactorily for the 
construction of a urethra to the point of the anastomosis but has given a con¬ 
siderable percentage of complications at the anastomotic site These complica¬ 
tions have been two first, the development of a postopeiative single fistula at the 
site of the anastomosis, and secondly, the development of a temporary contrac¬ 
ture at the anastomotic site which lequired careful observation and periodic 
dilatation ” 

Experience with our eaily cases resulted in just these complications and forced 
us to seek an answer to our problem Of 21 cases tieated by free skm grafts, six 
had immediate anastomosis and m all, fistulas developed All required periodic 
dilatation Three are successfully closed and voiding well but three still have 
fistulas Mclndoe in dealing with thin skin grafts first recommended and used an 
indwelling dilator This had to be changed frequently and cleansed In 17 cases 
we have not perfoimed primary anastomosis In these w e have used a permanent 
dilator of polyethylene tubmg fiom a transfusion appaiatus formed as a con¬ 
tinuous loop in the giaft This has been left in for periods of six months to a year 
without changing and without any reaction or discharge about the giafted 
urethra The new urethra has shown no tendency to contract after this penod 
of time Children ranged in ages from tw o years to eleven years and no problem 
has yet presented itself from the presence of the tube in the new uiethra Without 
this inlying dilator some degree of contracture w ill occur even though the rate 
may be only 10 to 25 per cent as predicted by McCormick 

The third phase of the reconstruction, namely, the anastomosing of the neu r 
urethra with the pioxmial urethra has presented us our biggest problem In six 
cases fistulas developed, three were closed in one attempt and three still hare 
small fistulous opemngs It w as felt that these results w r ere less than optimal and 
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a search was made to de\ elop a technique to ox ercome this difficulty This prob¬ 
lem has not only been our problem but is mentioned throughout the entire 
literature 

Bi ars m reporting on his techmque for surgical repair of lrypospadias states, 
The o\ er-all problem of hypospadias repair is such that no scheme regardless of 
the skill of execution will not be complicated bx r the occasional de\ elopment of 
one or more fistulas ex en though m most instances proper planning, gentleness of 
execution, utilization of proper suture material and closure in depth will ax oid 
this complication ” Daxnd M Dams, m discussing his tube flap operation for 
repair of hypospadias, states xxith regard to his method of closing such a fistula 
This method is successful in at least two-thirds of the cases on the first attempt 
and alwajs on the second or thud ” It is obxnous from this that more difficulty 
mth fistulas x\ as encountered than xx as statistically stated Douglas in recounting 
experiences m the operatix e and postoperatix r e management of hypospadias 
states, Small fistulas are to be expected in any work mx olxung so much suturing 
of thin and somewhat scarred tissue and m a field which usually is not dry In 
our senes of cases, fistulas hax e been comparetix’ely few, ax eraging slightly ox er 
one per case ” 

To our waj of thinking, this is not few and more than should occur Bj means 
0 t e free graft using a tunnelization method, only one postoperatix e fistula can 
occur and that at the proximal end of the tunnel We were not and are not satis- 
with such an incidence of fistula formation This was one of the comphca- 
"^ lc h impelled McCormick to modify the technique of Benjamin and 


THE PREN'CIPLE OF THE THIRD DEGREE 

It is conceded that the nearer to the perineum the anastomosis can be ac- 
omp i , the easier it is to perform With this principle m mind, it was decided 
corn ert a penile or second degree hj pospadias to third degree or scrotal 
'pospa ias (table 1) The first two cases were corrected bx moxing the urethral 
us ack to the scrotum at the tune of the chordee repair These openings 
erc near the scrotum and easily transposed For the lesser degrees of hxpo- 
C ™ erent technique has been dexised At the time of the formation of 
\x ,t) UrC ra ? a ^ ree S ^ JU Smft, the graft is cut longer than is usuallx necessarx 
mirl a t°i UU 111 ^ 1C uretbra a double barrel urethrostomx is performed in the 
™ a r ^ on ^ ree 8 raf t about a catheter is then passed through the new 
thrmirU, u 110 !? ° f t I' e glanS ’ subcut oneousTx in the new lx formed tunnel, 
t S Ure hra and out the distal opening of the double barreled urethros- 

throufrh mm IT "" 0 ' 1 '? The graft ^“ds from bexond the tip of the penis 
J , normal urethra No attempt is made to suture the graft to the 

lene tubeTheTi^uc^ ° °"f t0 h ° al and anaqt omose itself oxer the polxethx- 

dcpth with mtcrmpt^OOOO lh PCnilC P ° rtl ° n ° f th ° ^ then cIoSed 1,1 

rubber catheter u remox^leixnmtl^ 2 ^ ** UtCr ° nC " CCk 1,10 

, ix mg the graft in place and i polx etlix lene tube i>- 
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Table 1 Plan of operation 

I Correction of chordee (age—after 2 jears) 

A) Sutures 0000 chromic, No 35 stainless steel wire 

B) Dressing Elastoplast, penis free, not sewn to abdomen 
II Formation of urethra 

A) Time interval 6 months or more 

B) Free graft 

1) Site inner side of arm 

2 ) Thickness 15-22 thousandths of inch (depends on age of patient) 

3) Secured about 14F rubber catheter, fixed with plastic cement (dermatome) 

4) Graft passed through tunnel from tip of glans to urethra, through urethra to 

double barreled scrotal urethrostomy 

5) Urine diverted through proximal opening of urethrostomj 

6 ) Sutures 0000 chromic catgut 

7) No dressing 

C) Polyethjlene tubing 

Rubber catheter, removed on 7th or 8th daj , replaced bj poljethjlene tube 
III Closure of double barreled scrotal urethrostomj 

A) Time interval 6 months or more 

B) Unne diverted bj perineal urethrostomj' or Folej catheter 

C) Closure 

1) Interrupted inverting sutures 

2 ) Fascia 0000 chromic catgut 

3) Skin sdk or chromic catgut 

4) No dressing 



Fig 2 4, tunnelling with dissecting scissors to tip of glans B, composite drawing shows 
free graft passing from tip of glans into normal urethra Pohethj lene tube in place through 
double barrel scrotal urethrostonu Closure of opening on penis begun Urine diverted bv 
Folej catheter 

inserted The ends of the tubing are sow ed together to form an external loop 
In the immediate postoperative period diversion of the urinary stream is ac¬ 
complished through the proximal portion of the double barreled urethrostomy 
Six months later the third stage is completed utilizing a perineal urethrostomy or 
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Clo'ure of scrotal urethrostomy over Folev catheter Xote depth of tissue Insert 
w ‘horn, fina] closure 


Total number of ca«es—29 
T'pe of operation 
11 Free graft—21 


T VBLE 2 


-) Other methods—S 
Modification.^ of free graft 
11 Pnman anastomosis—6 
a) Fistula—6 


b J Healed and complete—3 
n ^ To be completed—3 
-) Delated anastomosis —15 
a ) Fi tula—6 


ll Closed first attempt—3 
2) With fistula—3 
c ) Infinished—4 

^ nT rted t0 degree or scrotal hvpospadias 
1 H\ monng bach meatus 

n T ' vo clo ' ed no fistula 
■' Bx lon g graft to scrotum 
a) Three closed 


- no fistula at scrotum 
“ no fistula on penis 
1 tin\ fistula on penis 
1 tin\ fistula at scrotum 


Pc] ——-—— 

urethrono 6ter ^ uret ^ ram ^ or unnan dn ersion The double barreled scrotal 
Ur «thra i 15 c ^ ose ^ m lasers using an imerting interrupted suture on the 
Three ca 3 "'b 0SlnS tlssue m depth with interrupted 0000 chromic catgut 
Onrrl^i a ' 6 ncm ^ >een completed successfulh bt this method 
]-j Miltsjire cited in table 2 

0 and 0 are lllustratn e cases 
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Fig 4 P D ,No 112951 Patient voiding, final result Free graft with primary anastomo 
sis required dilatation of the urethra 



Fig 5 D M.No 164143 Polyethylene tube in place in penile hypospadias treated by 
principle of third degree Tube is shon n coming out of tip of perns and scrotal urethrostomy 
Original opening on shaft of penis closed It can be detected by scarring present in skin 



Fig 6 C C No 187187 Final result after closure in scrotum (principle of third degree) 
Patient was referred after tiro attempts at correction of chordee by general surgeon E\- 
tensive scarring would preclude use of local skin flap 
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DISCUSSION' 


We beliei e that the repair of hypospadias should be performed id three stages 
Correction of the chordee should be accomplished at an earh age preferablv 
between one and three rears This allows adequate growth of the perns The free 
skin graft appears to grow cbmcalh as the patients grow, and therefore offer 5 
no contraindication to its use m the \ oung Many authors ad\ ocate delay until 
tie earlr teens before operntn e repair because the patients hat e not had p 5 \ cho- 
logical difBculties and have made good adjustments to their problem These 
C urclr must be superficial clinical obsen ations as no one has reported ps\ eho- 
logical or pst ehiatnc e\ aluation of a group of unrepaired hypospadias To us it is 
significant that 1 m anablv the parents will \ oluntanlv report marked improv e- 
rnp nt m the child's social adjustment, decrease in difficulties of management of 
Gchild, and a noticeable increase in aggressn eness 

de the repair of the chordee is a tune-consuming, meticulous procedure, the 
second and third stages are usually easily and rapidlv performed, rareh taking 
more than one half to three quarters of an hour The plastic poh eth\ lene tube 
m p ace has not presented a problem In one instance the tube accidenth came 
out and was replaced the next day without difficult! Xo discharge or irritation 
a ,'f < ' urr «l around the tube The mother is instructed to nun e the tube forward 
an ackirard occasionally and to use a lubricant locallv if it fails to men e with 
and^ 9 Ca ^ er P°h ethylene tube is approximaleh that of a 14F sound 

Provides a urethra with a \ err adequate cabber McCormick reported an 
^pera ion for simultaneous repair of the chordee and implantation of the graft 
too 116 ^ re P°rted three cases successfully treated b\ this method He, 
he clrK' 1 ; h^ 1 ^ 011115 a primary anastomosis of the graft and the urethra but 
is at a later date preferrably at least six months after the first stage 
the cl ^ nnt '^ c third degree is based on sound surgical principle 5 It allows 
Permit'll ^ u h 1 to be performed in an area of essentially normal tissues, 

j nd it° 6 C ^ 05ure 0! " era l lav ers m depth over the opening in the urethra, 

me contributes to an accurate and non-^tnetured anastomosis in a dr\ field 
of slx months 

ance of if 11 kvpospadia 5 repair creates a penis which 1; i= normal m appear- 
the tm f V* Dear ' v norma f redundant foreskin, Z) has the urethral meatus at 
Urethra ° * e ^ ans w here it belongs, and ±> doe? not have scar tissue in the 


SOniAPY 

hvpo-;-^, t ^ tat TO O’ 11 " sattsaction the first t—o prob'ems m the repair o, 

th» format^ * e 1 / the adequate correction oj . tire fhorei r - c - and 2i 

The th °j an £ '^ P T U£tf “ urethra "ithoit scarring or roTnuture 

Pnnfjplor ^ na * ProVcm o* fl-ula fomation to respond " f -’! to Jn 

0 rcn-ir ^ L " e degr«. On<=- rna be assured tfu-* irre-pccu.c o' an 
repair -o Tr r/ ^ fyv , jr 

V, p f< r v . r v y 


p* 



774 


HOWARD T THOMPSON" AND WARREN GEORGE 


REFERENCES 

Byars, L L Surg , Gynec A Obst , 76 8, 1942 
Byars, L L Surg , Gynec A Obst , 92 149 1957 
Byars, L L Surg Clin N Amer , 30 1371, 1950 
Davis, D M Plastic and Reconstr Surg , 6 373, 1950 
Douglas, Beverly Plastic and Reconstr Surg , 2 107, 1953 
Havens, F Z and Block, A S J Urol , 61 1053, 1949 
Havens, F Z Surg .Gynec A Obst , 87 239,1948 

MAcCoLLoar, D W , Loiygino, L A and Meeker, I A Surg Clinics of N Amcr , 36 
1, 1960 

McCormick, R M Plastic and Reconstr Surg , 13 257, 1954 

McIndoe, A H Brit Med J , 1 385, 1937 

McIndoe, A H Brit J Plastic Surg , 1 29, 1948 

McIndoe, A H Am J Sure , 38 176, 1937 

Young, F and Benjamin, J A Surg , Gynec & Obst , 86 439, 1948 



Thz JorRxAu or Ubologt 
VcL No 6 December 1°57 
Pnnlfi tn US J 


A. 10-YEAE-OLD BOY WITH A POSITIVE SEX CHROMATIX TEST 

R G BUXGE xxd J T BRADBURY, Sc D 

From the Departments of Lrology and Obstelncs and Gynecology, Medical School, State 
University of Iowa, Iowa City, Iowa 

D B, a 1(Mear-old white boy, was referred bv Dr Frederick C Brush of 
Mason Citx, Iowa, because the mother behe\ ed the boy’s genitalia were not 
de\ eloping at a normal rate 

The patient was the second oldest of fixe children and all of the siblings were 
considered normal by their parents The mother stated this box was bom 10 
davs prematureh, and weighed 7 pounds 13 ounces and was 21 inches long 
He walked at the age of 14 months and other dex elopmentnl attainments very 
closeh approximated those of an older brother At the age of 83-4 xears, Dr 
Brush examined the child and judged the genitalia were slightly below the 
expected normal size A course of chorionic gonadotrophm, 500 units twice a 
week for three weeks, was gnen and the perns became slightly larger but no 
increase in testicular size was noted Six months later the course was repeated, 
again only a shght penile enlargement was noted The size of the genitalia then 
remained unchanged to the tune of consultation at the Unnersity Hospitals 
On physical examination the patient appeared to be a heal the, alert, slightly 
obese boi of 10 xears Height, 5 feet, weight, 110 pounds (fig 1) Examination 
of the head was negatixe The lungs were clear to auscultation and percussion 
The heart w as not enlarged and no murmurs w ere heard The blood pressure w as 
110/75 mm Hg The abdomen was normal The perns was 3 8 cm m length and 
17 cm in diameter The testes were not unusual m size, consistence and sensi¬ 
tivity (fig 2) The prostate w as bareh palpable per rectum 
I he unne was negatix e both chenncalh and microscopically The hemoglobin 
was 12 gm per 100 ml The white blood cell count was 6,500 per cu mm Two 
24-hour unne samples contained 3 S and 3 9 mg of 17-ketosteroids per gram of 
urinarx creatinine These are normal jux enile x alues Xo gonadotrophic hormone 
wa= detected in 12-hour aliquots of the first specimen but the second specimen 
obtained postoperatn eh had gonadotrophin of the L H tvpe m similar aliquots 
An \-ray film of the ngbt wnst was interpreted n= corresponding to the expected 
hone dexelopment at age of 10 xears 

It was the impression of the examining plnucian and sexeral others that the 
patient was ju=t a normal box Ilowexer, an oral smear xxas obtained and 4G 
per cent of the cell- counted contained the sex chromatin bodx (female tx*pe) 
Consequentlx, under general anesthesia, the scrotal contents xxere dehxered 
through surgical inti-ions md the left gonad measured 1 5 bx 10 cm and the 
right gonad measured 1 4 bx 0 9 cm Both x is i deferentia and epididx-nudes 
were pre-cut On inci-ion, the pirenexhma of the gonads xx is xelloxx m color 
did not -tang and appe ired to the surgeon much like that seen in Klinefelter's 

\ccc|ite<l for publication M ix 1 10)7 
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Fig 3 Section of gonad Low power Tunica vaginalis at top border of picture Con 
voluted tubules in right half of held are sterile Larger convoluted tubule at upper left 
contains many germ cells Intratubular egg about center H &. E 


syndrome Small u edges v ere removed for histological examination The tunica 
•nas closed with catgut and the testes replaced m the scrotum 

Gonadal histology The tunica albuginea is v ell developed The septula are 
continuous with the tunica rasculosa and divide the parenchyma into lobules 
(fig 3) The interstitial spaces contain capillaries and scattered connective tissue 
cells All convoluted tubules are lined with sustentacular cells, have a basement 
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membrane and a thin lamellated connective tissue wall Some tubules are larger 
and contain, in addition, germ cells with large spherical nuclei and abundant 
cvtoplasm (fig 4) No progressn e stages of spermatogenesis are present A lit otic 
actintj is not evident m germ cells but set eral contain tetrads Some of the 
larger germ cells are invested m a single lajer of sustentacular cells 
Occaaonalh a tubule has a dilated portion v\ Inch contams an egg-lihe bodv 
'Wounded bv a second laj er of sustentacular cells (figs 5 and 6) These ovular 
bodies are 60 to 120 microns in diameter and hat e a nuclear area which stains 



fic- _* 

stenle tubule c F° wer ^hdportion of figure 3 adjacent to tunica vaginalis taken to show 
Pna cells witV,,° Ve ’ Ul . con trast to one with germ cells, below B, oil immersion detail of 
positive plpirir.lf oonyoluted tubule Granular elements m cytoplasm were gb cogen (Schiff 
3 ’'“a^ n ’ ere removed bv sabva) One cell is bmucleate 








c , A® -*- \Wa3nL~ a+1/JF 


ik*J 


0,1 




a Pparent and in^ e r 81on magnification of intratubular egg in figure 3 Nuclear membrane 
Cr,: ion detail p\? ln g sustentacular cells gne appearance of corona radiatn B oil mi- 
r'^phen Deen i UC crcscen tic bod} and large \ncuole in o\ urn Deep staining 

parent tubule in ^ c ' urn P Q nuclei between tv. o la> ers of sustent aeul ir celH and al<o 
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Fig 6 Oil immersion of H i E preparation Diffusely staining nuclear area Contin 
uation of tubule is shown at lower right side of dilated portion 

diffusely with hematoxylin, intensely with periodic acid, Sehiff (PAS) and 
exhibits metachromasia with toluidme blue The cytoplasmic portion stains 
lightly with eosin, may be vacuolated or laminated and peripherally may stain 
deeply with PAS 

Darkly staining clumps of cells, possibly exhibiting plasmogamy occur in 
some tubules (fig 5, B) Certain connective tissue septa contain cords of deep 
staining cells w r hich are continuous with some of the convoluted tubules These 
cords have no basement membrane or lamellated connective tissue w r all The 
cells contain very deeply staining spindle-shaped nuclei and scant cytoplasm 
It is not obvious w hether these cords represent undifferentiated or degenerating 
tubules but several small egg-hke bodies were seen in these cords 

DISCUSSION 

Since the only known instances of sex chromatin-positive “males” have been 
cases of the postpubertal syndrome of Klinefelter, 1 4 there is strong presumptive 
evidence that the syndrome will ultimately develop m this boy A previous 
communication 6 attempted to resolve the paradox of genetic femaleness (positive 
chromatin findings) in patients wnth histologic evidence of maleness (sperma- 

1 Bradbury, J , Bunge, R and Boccabella, R Chromatin test in Klinefelter’s syndrome 
J Clin Endocnnol &. Metab , 16 689, 1956 

* Plunkett, E R and Barr, M L Congenital testicular hypoplasia Anat Rec , 121 
348, 1956 

3 Grumbach, M M , Engle, E T , Blane, W A and Barr, M L The sex chromatin 
pattern m testicular disorders relationship to pathogenesis and true hermaphrodism J 
Clin Endocnnol A. Metab , 16 923, 1956 

4 Nelson, W O Sex differences in human nuclei with particular reference to the “Kline 
felter syndrome”, gonadal agenesis and other types of hermaphroditism Acta endocnno 
logica, 23 227, 1956 

‘Bunge, R and Bradburj, J Newer concepts of the Klinefelter syndrome J Urol , 
76 768, 1956 
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ogeneos) ^ "offing hypothesis \\ as presented suggesting tint the svnehome re¬ 
ts rom bilateral failure of the embr\ omc o\ a nan coitex and peisistence of the 
bo^ff 1 g on ads of this prepubertal chiomatin positive 

lntrat hi i Qn ° Pportunit - v sear cli for possible evidence of femaleness The 
9 ) of (1 } T ^ 6 ^ e6n consi( ^ ere d as o\ a because 1) they hat e a nucleus, 

zone o aZe ^ a ^ un< ^ an ^ albuminous cytoplasm, 3) the outermost 
of the i ^^°P^ asm stains like a zona pellueida, 4) the radial arrangement 
tan do-; 6sus ^ en t ac ular cells resembles a corona radiata, 5) oocjtes have 
auimnli «n 1 , n ^ le senuna l tubules of hermaphroditic sexuallv miniature 
tended ec ® nt ' " e found identical oocytes in the tubules of the right un- 
feft lower ahd ^ ° & cproniatln ' ne gati\T hypospadiac si\-j eai-old boy whose 
('eminoma) Si° men COntamec * a fallopian tube and an undifferentiated gonad 
or oegatuemd lnCe i ln | ratU ^ U ^ ar 00c ^f' es m ay occur m either chiomatin positive 
tatologic nature^ 3 ^ 13 evi( feut that the chiomatin test may not predict the 
with o\ otestes ° \ & ® oua< ^ s 111 squally abnormal mdmduals Indeed patients 
The IvLnefelff 11 ’' ° o^rtimatm positive or negative J 
this ten jear old 1 8TOme ^ a ^ t niamfestation of a “true intersex” if 
1 Bradbun j an< ^ ot ^ er snnilar cases develop the sjmdrome 

^ ten *, 19o/, i n pjgjg n< f ® u nge, R G Oocytes in seminiferous tubules Jour Fertil & 



The Journal of Uroloqy 
Vol 78 No 6 December 1957 
Printed in U S A 


PROBLEMS ENCOUNTERED IN THE TREATMENT 
OF PROSTATISM 

CHARLES H deT SHIVERS 

From the Department of Urology, Atlantic City Hospital, Atlantic City, N J 

To the authoi, the subject of prostatism is of special interest because the 
treatment of this purely sexual gland has been largely responsible for the separa 
tion of uiology as a specialty from general surgery Not only did the urologist 
demonstrate to the general surgeon that he could handle diseases of the prostate 
much bettei, but he mipiessed upon the surgeon the importance of a careful 
urological survey and the pioper preparation of a case before operation 

The condition of prostatism, no doubt, has been suffered by the same per¬ 
centage of elderly men since time immemorial, 01 at least smee the time at w hich 
men lived sufficiently long to enter the so-called prostatic age Not until about 
the middle of the sixteenth century was the prostate gland considered the cause 
of obstruction at the neck of the bladder This discovery was attributed to Nicolo 
Ulassa, a Venetian physician Following the discovery of the gland and the knowl¬ 
edge that enlargement caused obsti uction at the vesical neck, methods of treating 
tins condition up to the time of the strictly suigical era, consisted for the most 
part of tunneling through the gland as practiced by John Hunter Verv little 
piogress u as made in the treatment of prostatic obstruction until the middle of 
the eighteenth century when surgical procedures were instituted for removal of 
stones from the bladder Such men as Sn Henry Thompson, Gouley, Desault, 
Guthrie, Mercier and Sir William Blizzard played a prominent part in the evolu¬ 
tion of the management of this condition through the pre-surgical years 

It appeals that the modern surgical procedures for removal of the prostate 
gland are the ultimate results of peimeal lithotomy for stone Belfield must be 
considered one of the pioneers of modem surgery of the piostate gland It is 
probable that perineal prostatectomy preceded the suprapubic operation by 
several years Denver stated that it w as employed first for malignant disease by 
Billroth in 1867 Little progress u as made in the perineal operation for the re¬ 
moval of the obstruction at the vesical neck until Goodfellow m 1891 performed 
perineal enucleation of the lateral lobes noth removal of the median lobe Young, 
in 1903, described his perineal operation, which has endured in principle, with 
certain modifications made by himself, Hmman, Geraghty, Low sley and others, 
up untd the present time 

To Fuller, it seems, belongs the ciedit for first accomplishmg not only the 
removal of the intravesical enlargement of the prostate gland but the intraurethral 
enlargement as w ell, by the process of suprapubic enucleation Freyer of England 
claimed in 1900 priority for the method of total enucleation suprapubically of 
the hypertrophied prostate, but according to Fuller, it was brought to Freyer s 
attention m the same year by Gmteras, who explamed to Freyer bis ovm and 

Read at a meeting of the New York Section of the American Urological Association in 
New 1ork Citi, November 21, 1956 
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Fuller’s technique at that time J Bentley Squier and J W Thomson-Walker 
further modified Fuller’s and Freyer’s technique foi supiapubic prostatectomy 
and since then, there have been various modifications by different men too nu¬ 
merous to mention 

In regard to transurethial surgeiy, Guthrie, in 1834, described a prostatic 
catheter u Inch enclosed a blade that could be piojected fiom within the instru¬ 
ment that cut the bai as the mstiument was passed into the bladder Methods 
of reduemg the size of the prostate gland by use of the galvanocautery were in¬ 
troduced about 1873 with the Bottim operation A few of the more prominent 
men who have played a part in the fuithei development of tiansurethial pros- 
tahe resection are Chetwood, Young, Caulk, Colhngs, Stem, Alcock, Braasch, 
o urthy, Kiru m, Theodore M Dans, Nesbit and G J Thompson 
might be of interest to leview the management of prostatism over the past 
} ears, during u hich time the author has had the opportunity of observing the 
e s of handling this disease, mcludmg various changes m opeiative tech¬ 
nique and the pitfalls which one rmiy encountei as a urological surgeon Mahg- 
uancj of the prostate will be eliminated fiom this paper, as this condition, by 
■ ' C F nature, is fraught with more complications than is prostatism arising 
rora benign enlargement 

^Graduation from the University of Pennsylvania Medical School was m 1913 
° °P e ^bon on the prostate was done before the class during the four-year 
tuo ^' <! au ^ or ’ s initiation in the treatment of this disease w ns in the first 
aboTpf' 15 m ^ erns ^ u P A.t that time, practically all prostatic suigeiy, in and 
then "^^phia, was handled by the general surgeon It was very difficult 
built' 1S D0 ' V ’ °* 3 bam accurate information regarding mortality and mor- 
eeut^' ^ SOme y° u may recall, it was extremely high—probably 50 pei 
tant °rj nwrc those days, no preparation of the patient was considered rmpoi- 
Upo ° " a<5 !lf ^ rni tted to the hospital in retention, he w r as piomptly operated 
aT| h the follow ing day or so, ready for the tender care of the undertaker 
p ,°" ng uas Probably one of the first to observe the benefits described fiom 
Uren mmarj damage of the bladder In 1899, in a case in w hicli there w as deep 
t0nia an d a hugely distended bladder, catheterization was attempted 
an 10U s,Iccess and suprapubic dramage was carried out 1 oung witnessed the 
coiidT 6 ^ Isa PP eara i lce °f the coma and restoration of an apparently normal 
^ 1 l0 J 1 aS a result of dramage One month later, 1 oung earned out Ins first 

the ^ U ^ 1C Prostatectomy, removing a huge prostate gland successfully through 
Pre\ ious cystotomy incision This w as the first recorded tw o stage suprapubic 

P ro 4atcctomj 

Un an d Axilrod compared a group of 100 patients admitted to the New 

ei * ftospital for the treatment of prostatism from 1S7S to 190S, with a second 
°f 100 cases admitted o\er a period of nine months, from Dei ember 0, 

' t0 ‘September 5, 1948 The operntn e mortahti m the first group was U per 
0 morbidity was extremely high as the records show thit onl\ $ 

P fated upon were dischaiged from the liospital as well llic mortnlit\ rate m 
le ^cond group was 4 per cent This included perineal, transurethral, re tropuhic 
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and suprapubic surgery and malignant prostates as w ell as benign Of this group 
96 per cent w ere entirely relieved of obstruction against 8 pei cent of the early 
series Even if these latter figures lepresent only the condition of the patients 
at the time of their discharge from the hospital, it demonstrates the marked 
advancement that has been made m the treatment of prostatism 
The patient who consults the urologist today foi rehef of distressing symptoms 
of prostatism expects and is entitled to a good functional postoperative result 
If residual prostatic tissue is left behind, associated with infection, or traumatic 
strictures from injury to the urethra, the patient may be worse off in many cases 
than if surgery had been omitted We all agree that the present day urologist 
should be well trained in the four surgical procedures foi the removal of the 
prostate gland and select the operation which is best suited for the individual 
case, rather than to fit the case into one type of operation However, this is not 
true in the majonty of instances because the average urologist will perfect one 
technique over another and will use the one in which he feels he is most capable 
of performing, and sometimes is apt to recommend the operation which appeals 
to the patient and to the referring physician as a more minor procedure with a 
shorter hospital stay This is important from an economic standpoint for the 
average individual, although the various medical-surgical plans throughout the 
states aid to a large extent However, we feel we owe our patient a permanent 
rather than a temporary result and if it is necessaiy for him to return for treat¬ 
ment of a stricture or the removal of residual tissue, associated with infection, 
the time gamed by the shorter stay in the hospital is hardly worthwhile 

It was shown m our statistical survey on prolonged morbidity following pros¬ 
tatic surgery, published in 1948, that the most popular operation of all was trans¬ 
urethral prostatic resection That was a report on 14,865 operations with a 
mortality rate of 3 per cent and a total morbidity of 8 4 per cent Of the supra¬ 
pubic operations, the tvm-stage piocedure showed a 48 per cent morbidity m 
comparison to the 11 6 per cent morbidity m the one-stage operation Perineal 
opeiations showed a morbidity of 5 9 per cent, single resections a morbidity of 
8 4 per cent and multiple resections, 10 9 per cent The lowest morbidity was 
following the two-stage suprapubic prostatectomy As of today, we can be proud 
of our low mortality, but should we be satisfied with the morbidity, as it is 
reasonable to assume that these represent minimal figures, smce many patients 
do not return to the original surgeon when complications persist or arise We 
should all strive to reduce the morbidity, rrhich, id the author’s opinion, is still 
too Ingh Our aim should be comfort in voiding for the remainder of the patient s 
life, provided malignancy does not develop 

We s till adhere, more or less, to our method of selecting cases for operation, 
published in 1937, under the heading of “New Methods of Preoperative Study 
in Prostatic Hyperplasia,” m winch we recommend a most careful medical and 
urological survey of the case, with intraurethial and intravesical cj stoscopic 
grading (unless contraindicated), and grouping of these cases for operation 
according to the findings In selecting cases for transurethral resection, we in¬ 
clude those with a contracted vesical outlet, fibrous bar or small middle lobe, 
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avoiding the mtraurethral and large a aseulai subcervical glandular hyperplasias 
the pre=ent time, we hav e a number of outstanding “reseetiorusts” m this 
counttr who do a magnificent job and can handle most am type of enlargement, 
but the author has not had the opportunity of seemg anv of their cases because 
where good results are obtained, it is not neeessarv for the patient to consult 
another ph\ sician On the other hand, among those cases that ha\ e come under 
our observ ation from v anous sections of the country, w e hav e noted the follow¬ 
ing That where attempts hav e been made to resect large prostates, especialh 
the mtraurethral lateral lobes, there still remains residual tissue, with few ex¬ 
ceptions This often means persistent pvuna, because the remaining portion of 
the hi perplastic tissue has been largeh depm ed of its blood supplv These 
patients ma\ or may not hai e residual urine, but the symptoms of prostatism 
persist Probably one of the frequent complications following transurethral 
Ejection is stricture which has been attributed, by a number of men, to the use 
of the miring catheter with subsequent infection However, we feel as most of 
thft^e strictures can be classified as traumatic, they are due to the lack of prep¬ 
aration of the urethra, in the form of dilatation and meatotomr, to receiv e the 
resedoscope, and the back and forward motion of the instrument with the 
generation of heat in an improperly lubricated urethra These strictures are most 
commonh found at the meatus and m the penile-scrotal portion of the anterior 
urethra At the present time, we hai e a number of cases with extensn e traumatic 
Endures following transurethral resection which will probably require a lifetime 
°f treatment m the form of dilatation, as operation for the correction of a stric¬ 
ture in this location is frequently unsuccessful 
It is our opinion that where the meatus is small, a meatotomv should be per- 
ormed, and, m domg so, the cut margin of the mucosa and glans penis should 
ue brought together bv interrupted plain fine catgut sutures Am other narrovv- 
>ng of the urethra, vv hether phy siological or organic, should be dilated a sufficient 
time before operation to allow the passage of a 30T sound to the bladder with 
fure, pronded that a 2SF resectoscope is to be used for the operation In case~ 
reith a short penile ligament and small cahber urethra, it is best to do an external 
urethrotonn and to enter the bladder from the bulb, as recommended bv Xesbit, 
however, where a transurethral resection is the operation of choice, we prefer 
•n uuh cases, a transvesical approach, and if contraction of the bladder neck or 
I’ur is present, sharp dissection with repair 
In the earh and mid-twenties, the author bad the opportumtv of -pending 
c ome time with Sir John Thoimon-Walkcr and observing at firrt hand, his 
technique of suprapubic prostatectomv In 1919, ‘-lr John pre-cntcd his ideas 
of the cau-e- for postoperative obstruction and his own operation for it' pre¬ 
tention He 'tressed two dinger points for the development of stricture after 
'uprapuhu pro'titectomv iiamelv it the membranous urethra where the mu- 
cou- membrane i' severed, ind it the outlet of the blidder, where the muco-i 
of the noik of the 1)1 wider i~ torn icro" He stated there wis ),tt] t tendenev to 
eontmtion it the membranous urethra in the proscme of an mlvmg catheter 
or intcnmtu nt < itlu ti nzjiion, but at the entrance from the pro't iticeivitv into 
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the bladder the danger is greater It has been the observation of many surgeoi 
that closure of the internal urethral orifice 01 marked narrowing has occurre 
as the result of cohesion of irregular tags and flaps of mucous membrane thr 
have previously overlain the intravesical portion of the gland and a Inch liar 
been tom m the enucleation, v ith the formation of a diaphragm separating tb 
prostatic cavity from the bladder His operation w as presented to prevent sue 
obstruction by cutting a v edge shaped piece of tissue from the fold lying at tb 
posterior hp of the prostatovesical opening and the control of hemorrhage, b 
suture, as previously advocated by Judd and Cabot We still follow the techmqi 
of this operation in a modified form 

Goldstein and Rubin reported on 3 cases of complete occlusion of the vesici 
orifice following suprapubic prostatectomy and quoted Thomson-Walker on tb 
method of preventing this complication They further state that a review of tb 
literature reveals that occlusions have only occurred at the vesical orifice IV 
have observed one case in w Inch complete obstruction occurred at the junctio 
of the apex of the prostate and membranous urethra, due, ne feel, principally 1 
the fact that an inlying catheter was not used following surgery nor was thei 
any dilatation of the urethra or intermittent catheterization We have not ei 
penenced any stricture at the location aforementioned since carrying out th 
technique 

Following enucleation, one should carefully inspect the prostatovesical outle 
This is probably more adequately accomplished m retropubic surgery, how eve’ 
if one has been well trained in suprapubic technique, there is no difficulty in rc 
pairing the vesical outlet following a one-stage operation, except in very obes 
individuals 

The prostate, in addition to its intrusion into the urethral lumen, enlarges i 
tv o directions, namely, into the bladder through the lumen of the vesical sphincte 
or below the base of the bladder, so-called subvesical type of hyperplasia I 
the latter, following enucleation, unless a small V shaped piece is excised fror 
the apex of the trigone, there exists at the posterior lip of the vesical outlet 
shelf with a depressed area below This does not interfere with voiding, but i 
sometimes makes the mtroduction of a catheter difficult, unless one elevates th 
tip with a finger m the rectum, as it enters the bladder cavity 

We are still old-fashioned enough to use the two-stage suprapubic prostatee 
tomy for cases in w hich we feel this procedure is indicated Ours v as one of th 
first chmcs to emphasize the importance of excretory urography in the preopera 
tive study of the upper urinary tract in the presence of obstruction at the vesica 
outlet We still find this procedure most valuable, as not infrequently one en 
counters unilateral renal disease in cases that would pass unnoticed with the usua 
routine studies Knowing that definite disease exists in the upper urinary tract 
the surgeon may select the operation best suited for the patient However, sine 
the advent of chemotherapy and antibiotics, we have become bolder in the ban 
dling of such cases 

We would like to emphasize the danger of forcefully using the fingers or for 
ceps in removing the mobilized gland from the prostatic cavity, as fiequenth 
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tag? of mucous naembtane remain adherent to the apex and base of the hiper- 
plastic tissue, and if forcibh rernoi ed, mai injure the membranous urethra and 
tear the mucosa at the base of the bladder Attachments of the mucosa to the 
prostate, following mobilization, should be seiered bi sharp dissection under 
direct vision If this is not possible, then bi the sense of touch, using long, blunt 
pointed, cuned scissors, as mjun to the membranous urethia mai lead to 
incontinence and that of the bladder, to prolong bleeding unless repined 

The fear of hemorrhage following prostatic surgerj has brought forth mani 
suggestions for its control In the earh dais, we were particularly concerned 
about postoperatn e bleeding because of our mabihti to replace the blood loss 
and packing of the prostatic caiiti was a common procedure This packing w is 
generalh rernoi ed within 4S to 72 hours The presence of the foreign bodv pro¬ 
duced seiere bladder spasm which required, m mani instances, heaiw sedition 
There is alwais some infection of the bladder and prostatic caiiti following 
'urgen , howei er, in the old dm s, as the result of prolonged pressure from gauze 
packing, interfering with the blood suppli to the i esical neck and prostate, the 
infection was much more seiere and frequentli miolied the upper urman 
tract TVe now feel that prolonged pressure, bi gauze packing or big hemostasis 
following enucleation of the gland, not onli increases infection, but mu be a 
factor in causing excessn e bleeding bv prei enting the normal contracture of the 
'esical neck and the prostatic capsule, as thei huie an abundance of smooth 
muscle which, like all smooth muscle, possesses the inherent properties of tonic- 
'b and resistance to extension 

In the twenties, when the avithor was visiting Dr Edmund Papin’s clinic in 
I ans, I ranee, he noted that following enucleation of the prostate gland nothing 
"as placed in the prostatic caiiti \ Marion tube was used for suprapubic 
drainage and bladder irrigation At that tune we were most concerned about 
Postoperatn e hemorrhage and inquired of the clinic whi some means of hemos- 
tasn was not utilized The repli was, The patient seldom, if eier, bleed', to 
death and that natuie contracts the iesical neck and prostatic capsule, following 
enucleation of the gland, similar to the contraction of the uterus following de- 
luera of the placenta ” It took a number of aears for in to be convinced that 
this was true in the majonti of ca=C' md that am bag or packing placed m the 
prostatic emit!, following enucleation was a mistake howeicr, wc must admit 
that there are exceptional case? where such a procedure i? necO'-an It i? our 
prevent opinion that if am enlarged prolate is properh enucleated, with con¬ 
trol of the naqor artenil bleeding at the opcriting t ible the contracture of the 
'esical neck and prost itu capsule will take c ire of the rc't and tint keeping 
'he pro'tatic fo—a dilated m n cause c\cc?siie hemorrhage 

b e baa e uved mo~t of the niethodv recommended for the contiol of henuirrli lge 
for mam leir- the Pilcher bag w n our procedure of choice, md then the Pil¬ 
cher bag surrounded hi gclfoma or oxidized ceHulo't Golfoitn c hm,! i ]„t of 
trouble in tin form of po-topir-itnc olivtntction which required rernoi d before 
the patient could i old sothca-c Ini e long since been dive outinued Vt the prevent 
'line, a 221 1 oh i e i'bet. r w ith c 10 c c b ig cap u Ui, iv p \ lH \ ,j K f ml 
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the bladder the danger is greater It has been the observation of many surgeons 
that closure of the mternal urethral orifice or marked narrowing has occurred 
as the result of cohesion of irregular tags and flaps of mucous membrane that 
have previously oveilam the intravesical portion of the gland and which have 
been tom in the enucleation, with the formation of a diaphragm separating the 
prostatic cavity from the bladder His operation was presented to prevent such 
obstruction by cuttmg a wedge shaped piece of tissue from the fold lying at the 
posterior lip of the prostatovesical opening and the control of hemorrhage, by 
suture, as previously advocated by Judd and Cabot We still follow the technique 
of this operation m a modified foim 

Goldstein and Rubm reported on 3 cases of complete occlusion of the vesical 
orifice following suprapubic prostatectomy and quoted Thomson-Walker on the 
method of preventing this comphcation They further state that a review of the 
hterature reveals that occlusions have only occurred at the vesical orifice We 
have observed one case m which complete obstruction occurred at the junction 
of the apex of the prostate and membranous urethra, due, we feel, principally to 
the fact that an inlying catheter was not used following surgery nor was there 
any dilatation of the urethra or intermittent catheterization We have not ex¬ 
perienced any stricture at the location aforementioned since carrying out this 
technique 

Following enucleation, one should carefully inspect the prostatovesical outlet 
This is probably more adequately accomphshed m reti opubic surgery, hov ever, 
if one has been u ell trained in suprapubic technique, there is no difficulty in re¬ 
pairing the vesical outlet following a one-stage operation, except in very obese 
individuals 

The prostate, m addition to its intrusion into the urethral lumen, enlarges in 
tv o directions, namely, into the bladder through the lumen of the vesical sphincter 
or below the base of the bladder, so-called subvesical type of hyperplasia In 
the latter, following enucleation, unless a small V shaped piece is excised from 
the apex of the trigone, there exists at the posterior lip of the vesical outlet a 
shelf with a depressed area below This does not interfere with voiding, but it 
sometimes makes the introduction of a catheter difficult, unless one elevates the 
tip with a finger m the rectum, as it enters the bladder canty 

We are still old-fashioned enough to use the two-stage suprapubic prostatec¬ 
tomy for cases m which we feel this procedure is indicated Ours was one of the 
first clinics to emphasize the importance of excretory urography in the preopera¬ 
tive study of the upper urinary tract m the presence of obstruction at the vesica 
outlet We still find this procedure most valuable, as not infrequently one en¬ 
counters unilateral renal disease m cases that would pass unnoticed noth the usua 
routine studies Knowing that definite disease exists in the upper urinary tract, 
the surgeon may select the operation best suited for the patient Hot ever, since 
the advent of chemotherapy and antibiotics, ve have become bolder in the han¬ 
dling of such cases 

We would like to emphasize the danger of forcefully using the fingers or for¬ 
ceps in removing the mobilized gland from the prostatic cavity, as frequent y 
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It was former!} customar} foi us, following prostatic surger} , to lrngate the 
bladder frequently to clear up residual infection, and to cj stoscope the patient 
before discharge to determine the result of the procedure At present, ue feel 
the less one does m the average case, following surgery, the better off the patient 
vnll be The author can well remember in reading a paper on prostatism, before 
the A'ew Jersey State Medical Society m 1930, the comments made by the late 
Stanley R Woodruff of Jersey Cit} r , u ho said in part “Mj own indmdual ex¬ 
perience with patients is that I do not like to fuss with them after operation ” 
It took us sometime to agree with this statement, honeier, there are certain 
cases, regardless of the type of procedure uhich is used, that require some post- 
operatne treatment, but the majority respond to internal medication alone, 
provided the operation has been properly accomplished If one is concerned 
about the possibility of residual urine, it can easity be determined bj excreton 
urograph}, with a film taken before and after \ oidmg 
In closing, we Mould like to emphasize that the same care should be used m 
the selection of cases for operation on the prostate as m e did prior to the nd\ ent 
of chemotherapy and antibiotics and that m prostatic hyperplasia with urinary 
retention, associated uith upper unuary tiact lesions, whether unilateral or 
bilateral, and cardiovascular disease, drainage is an important, factor, regardless 
°f the technique used for the remm al of the obstruction, and that the impro\ e- 
ment in the patient’s general condition is often in direct proportion to the type 
an d duration of such drainage In this fast moving u orld, haste is often resorted 
to, but more time and proper e\ aluation of the patient’s condition might attain 
for us more permanent results 

121 S Illinois Ave , Atlantic City, N J 
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CYTOCHEMICAL STUDIES OF PROSTATIC EPITHELIUM I THE 
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Western Reserve University and the University Hospitals of Cleveland, Cleveland, Ohio 

Prostatic disease, both benign and malignant, still lemains obscuie as to 
etiology and pathogenesis Frequently, the management of questionable 
neoplastic aieasin otherwise benign enlaigement, the so-called occultcaicmoina, is 
mdeteiminate 01 delayed, because of the surgeon’s inability to lesolvc the prob¬ 
lem of the innate biological potential of such aieas Often the true nature of 
nodules which, because of size, appear favorable foi total piostatectomy, cannot 
be determined because of the difficulties which the pathologist encounters in 
diffeientiatmg between benign and malignant lesions by standaid histological 
techniques Although various pathologists have attempted to establish specific 
micioscopic cntena foi a lehable diagnosis, the pioblem is by no means solved 
because “the chaiactenstics of malignant cells in general are notouously absent 
m many types of piostatic carcinoma Appaicntly, the routine micioscopical 
histological examination is not sufficient, but the me of additional methods seems 
desirable for fuithenng the difTeiential diagnosis 

One appioach to the problem which has been vciy fiuitful in elucidating 
pathogenesis in otlici diseases, and which seemed pionusing foi this special 
problem, is concerned with the behavioi of the clicmical components of epithelial 
cells fiom normal, hypertrophic, hypeiplastic and malignant glands 
Since the classical reseai ch of Mieseher 2 and Kossel 3 established that the nucleo- 
proteins, salt-like compounds of nucleic acid and piotems, me the most impoitant 
chemical constituents of all the cells, gieat advances have been made in oui 
undeistandmg of then role m cell giouth and metabolism It has now been 
deteimined that there aie two types of nucleic acid in each cell, the dcsoxynbose 
nucleic acid (DNA) which is found in all nuclei and is an integral part of clno- 
nrosomal material, 1 and the ribose nucleic acid (UNA) which is contained pie- 
dommately m the cytoplasm and in nucleoli of all cells Although DNA and RNA 
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are ehemicallv v err similar their behavior m cell meiabohsm is sin kingly differ¬ 
ed Xonnal cells have a characteristic constant amount of DXA 5 which is 
( ' lW It correlated with the chromosomal complement and which is us uall y m- 
ibn-rdent ot the physiological activity of the cell and tissue Furthermore there 
is swag evidence suggesting that DXA mav be an essential part of the genetic 
mutual In contrast RXA varies greatlv in amount with metabolic activity 
and ’- closely linked to protem synthesis m cells 
In the present mi estigation which was started 3 years ago we are concerned 
y;h the possible changes m the DXA content oi epithelial cells from normal and 
padio’ogical prostanc tissues The analysis ot DXA seemed of special significance 
e Ptenons studies on a variety of human tumors bv Leuchtenberger Leuch- 
itrberger and Davis 5 showed that tumor cells have an mcreased DXA content 
-td exhibit a great \ anabihtv of the DXA amount while cells from v anous 
r.‘ anal human tissues exhibit a striking constancy of the DX A 
Fo* this mi estigation nncrospectrophotometnc methods seemed especially 
i-vn-ab’e because of the possibihrr of niakmg quanntanve analyses of these 
tmpwtant chemical constituents m individual cells directly under the nncro- 
'•’ r, pe Therf determmanons can be earned out m situ m histological sections, 
mus permitting a direct correlauon between the microscopical appearance of the 
and their chemical composition 


MATERIALS AVD METHODS 

The specimens utilized m this report were obtamed from the files oi the In- 
itute of Pathology, W estem Resen e Fmversin School of Medicine and from 
1 r ‘ grating rooms of the University Hospitals of Cleveland A total oi 4C 
were examined 13 bemgn enlargements 25 malignant tumors oi the pros- 
lu ' e - normah The normal glands were limited in number bv the necessity 
10 having unuomim oi age m the stud\ populanon The number of cells m 
>h.ch the DXA determination was earned out was 2 2bl Set enn -six nuclei 
r f:n ‘ lrom normal pro-nates 025 nuclei irom bemgn glands and 1 500 nuclei irom 
ttahgnant tumors measured 

1°~ the detemunation of DXA Feulgen nucrospectrophotometn wa- urfd 
The speofiem of the Teulgen reaction for DX \ and thevahditv of micro-pec tro- 
P-o v omeinc methods lor the quantitative analvsn of DX'A in individual cells 
lu\e recenth been di-eu---ed bv leuchtenberger in a chapter entn'ed Quan- 
1 >-tne Determination of DX \ m Cell? bv heulgen Mu ro-pectrophotomeirv " 
k deiailed de-cnption oi the appnraim and ~t mdardized i-chedule- o the tec h- 
nioucs mv olv cd are aI~-o giv en 

, ' Bo > ia V Vcndrvh I’ and \ endnpv C L acid" du-vc—lboaacY qu<> du ncn ace’. 
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RESULTS 

^ al i le I,’ the “ 6an DNA Values and the mean nuclear volumes for the 
epithelial cells m 13 benign, two noimal, and 25 mahgnant prostates are pre¬ 
sented It is evident from this table that the mean amount of DNA m the two 
normal prostates is very similar to the mean amount of DNA m the benign 
lesions All 15 cases slum the characteristic and constant diploid amount of DIVA 
found m other normal tissues It can be seen furthermore, that there is very little 
variation from case to case within the benign group The picture is considerably 
different if the mean DNA values for the mahgnant tumors are considered There 
is not only a considerable number of cases with a much larger amount of DNA 
than that of the benign and normal ones, but the mean amount of DNA vanes 
considerably from case to case withm this group of mahgnant tumors Comparing 
the mean nuclear volumes of each group, it can be seen that no significant dif¬ 
ference betw een them is apparent A graphic representation of these data are given 
in figure I Among the 15 benign cases the two normal ones are included It is 
obvious that the distribution curve for the mean DNA values of the mahgnant 
cases shows a wide scatter wnth a shift to higher values when compared to the 
narrow' range of the mean DNA values for the benign cases It can also be seen 
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AMOUNT 0 f OJA K fcDvtXML MJO-Et tmiHN WOJOTECTTO4CTt«TfrTl 
trc NUOXAfl VO-LMES OF EPmCLMJ. CELLS Of 3 ACOOOHOOttS 
OF T>C M*05TATE 



Fia 4 

examination, it v as found that the DNA values foi the individual cells are again 
constant with in the benign group, in contrast to the vide scatter found vithin 
the individual cells of the malignant group Consideration of the individual cell 
volumes coiroborates the graphic demonstration (fig 1) of the mean volumes 

DISCUSSION 

Summarizing briefly, the DNA values m the epithelial cells of the benign 
hyperplastic and hypertrophic lesions which have been examined correspond to 
the characteristic and constant values of normal prostates and other normal 
human tissues The DNA results for these benign lesions are somewhat surprising, 
especially wheie the diagnosis of hyperplasia has been made A prion, one would 
expect that an area of hyperplasia, i e , a tissue n Inch is multiptyingand producing 
new cells, w ould show an increase in the DNA values within the cell nuclei It is 
well known that m such zones of Irgperplasia en normal cells, such as embiyonic 
or regeneiatmg cells, which prepare for mitoses show a gradual doubhng of their 
DNA as compared with the constant DNA content m cells of nondmckng tissues 
Theiefore, an unchanged DNA content m cells of a hypei plastic tumor is cer¬ 
tainty a puzzling finding It is an even greater enigma m view of the fact that 
benign tumors from other tissues have aln ays revealed the expected DNA 
synthesis 

On the other hand, the constant DNA values found m these hyperplastic 
prostates are in accordance with the cytological observations made in these same 
specimens In spite of careful cytological examination and extensive search 
within these hyperplastic glands, mitotic figures n ere rarety encountered Smce 
theie is this lack of mitoses associated with a lack of DNA doubhng, characteristic 
for the formation of new cells, enlargement of the tissue must have occurred 
eithei previous to the surgery or be progressing at a very slow rate It is felt that 
the integration of the cytochemical data with the clinical and histopathological 
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Table 1 Mean amounts of DX 1 in nuclei and nuclear lohnncs ol epithelial cilh irom bentan 
hvpcrlrophic hyperplastic and malignant prostatic gland « 
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Table 1 Concluded 


Case No 

Age 

Diagnosis 

Num 
ber of 
Nuclei 
Meas 
ured 

Mean Amount 
of DNA m Arbi 
tiary Units 

Mean Nuclear 
Volume—r J in 
Cubic Micni 

1675 

55 

Poorlj differentiated adenocarci¬ 
noma with invasions of seminal 
vesicles showing necrosis and ex¬ 
tensive inflammatory reaction 

60 

3 4 

±02 

36 ± 3 

1676 

68 

Well differentiated adenocarcinoma 
Glandular hjperplasia Chronic 
and focal ae prostatitis Prostatic 
calculi, urinary calculi 

60 

2 8 

± 0 1 

33 ± 5 

1673 

64 

, Moderately well differentiated adeno¬ 
carcinoma 

60 

2 6 

± 0 1 

16 ± 1 

1677 

71 

1 Pnrtmlfj differentiated adenocarci¬ 
noma Acute and chronic prosta¬ 
titis Glandular and stromal hj' 
perplasia 

60 

2 9 

± 0 1 

14 ± 1 

1678 

I 85 

Poorly differentiated adenocarci¬ 
noma Acute and chronic prostati¬ 
tis and urethritis 

60 

4 1 

± 0 2 

15 ± 1 

1679 

72 

Poorly differentiated adenocarci¬ 
noma 

60 

2 8 

± 0 1 | 

11 ± 1 

1680 

73 

Poorlj differentiated adenoca Focal 
sq metaplastin of ure mucosa 
Chr prostatitis 

60 

5 5 

± 0 1 

30 ± 1 5 

1681 

78 

Poorly differentiated adenocarci¬ 
noma 

60 

3 0 

±02 

47 ± 2 5 

1682 

68 

Partialh differentiated adenocarci¬ 
noma 

60 

4 2 

±02 

37 ± 3 

1683 

81 

Partially differentiated adenocarci 
noma 

60 

4 6 

± 0 1 

19 ± 1 

1684 

71 

Atjpical papillan hyperplasia, the 
possibilitj of ca is not excluded 

60 

3 7 

± 0 1 

32 ± 2 

1799 

72 

Well differentiated adenocarcinoma 

60 

2 8 

± 0 1 

12 ± 1 

1800 

75 

Diffuse well differentiated adeno¬ 
carcinoma 

60 

6 0 

±02 

39 ± 2 


findings is helpful m obtaining a better undeistanding of the true nature of these 
benign lesions The suggestion that the benign lesions are the remains of a 
previous stimulus, with little residual growth activity seems justified and is 
coiroborated by their clinical course Further support for this concept is affoided 
by the data of nucleai size As can be seen in table 1 and figure 1, the nucleai 
sizes of the epithelium from the benign lesions are significantly larger than those 
of the normal, an observation w Inch would suggest that the growth of the organ 
may not solelv be caused by an increase m the number of cells, that is, hyperplasia, 
but it may be partly due to the growth of the individual cells, namely, 
hypertrophy 

In contrast to these unexpected DNA x alues m the benign enlargements, the 
DNA i alues for the malignant lesions are m good accordance with the data for 
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other malignant human tissues These prostatic tumors a? do the other human 
tumor', show not onh an increase m the amount of the DXA, but also a relatn eh 
wide scatter of the individual DXA values, mdicatmg a buildup of DXA in 
individual nuclei m preparation for mitoses Moreover, cvtological studies in 
these cases of true prostatic neoplasm rev ealed frequentlv, but not alvv avs, 
mitO'C? the DXA bmldup on the other hand w as alvv ay s present As pomted out 
prenou-lv, { this svnthesis of DXA desen es special consideration, since the absence 
of mitotic figures m a tissue does not exclude the possibility that a mitotic process 
i'going on If the time period of a mitotic cv cle is a v erv rapid one, nntotic figures 
ma\ be missed completely Since DXA synthesis occurs at a v erv earlv stage of the 
mitotic process, and is relatn ely independent of the tune period of the nntotic 
nele, DX A increase can be used as a most sensitn e indicator for cell division 
''tudies of this kind may be particularh helpful to the urologist and pathologist 
when a definite diagnosis cannot be reached m the consideration of the suspicious 
prodatic biopsy When an area of DXA bmldup is demonstrated in such a 
specimen, one would feel more secure m proceeding with radical surgen In the 
occult carcinoma as well, where the surgeon favors conservative management or 
decide?, because of the over-all chmcal picture, not to proceed with total prosta- 
tectomv, DXA measurement may be a worthwhile diagnostic tool A failure to 
demonstrate a buildup of DXA would suggest that in terms of the growth 
potential, the tumor is of relatn ely low grade activate, at least at the time of the 
J mpw This would possible strengthen the surgeon’s resolve to manage con- 
^nativelv Contrariwise, increase m the DXA would suggest that a bolder attack 
oo the lesion is m order Thus, we feel that our initial «tudv ha? demonstrated 
't mierospectrophotometric data mav be a valuable addition in the chmcal 
' uat,on and management of prostatic tumors Possible its use can be extended 
a more accurate appreciation of the change? in prostatic epithelium sec- 
' an to orchiectomv and the use of estrogens or corticoids Certainlv, it is 
^asonable to conclude that DXA measurements will contribute to a better 
'em understanding of prostatic disease proce-"e^ 

SODIARl 

I^J^^^^^hotometnc studies of the DXA content in 2,261 cells in 15 
Ke-iJt an< ^ n0rma ^ Prostates and 25 carcinomas of the prostate were earned out 
s ^°"°d that benign enlargements had essentmllv normal DX A content 
P° ibih^ s ^°' ve< ^ the expected scatter and buildup of DN A. values The 

t.,r„ * ' uan S DXA measurements as a diagnostic aid in questionable 
or = is dt^eussmj 
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Table 1 Concluded 


Case No 

Age 

Diagnosis 

Nura 
ber of 
Nuclei 
Meas 
ured 

Mean Amount 
of DNA m Arbi 
trary Units 

Mean Nuclear 
Volume—r 1 in 
Cubic Alien 

1675 

55 

Poorly differentiated adenocarci 
noma with invasions of seminal 
vesicles showing necrosis and ex¬ 
tensive inflammatory reaction 

60 

3 4 

±02 

36 ± 3 

1676 

68 

Well differentiated adenocarcinoma 
| Glandular hyperplasia Chronic 
and focal ac prostatitis Prostatic 
calculi, urinary calculi 

60 

2 8 

± 0 1 

33 ± 5 

1673 

64 

Moderate^ well differentiated adeno 
carcinoma 

60 

2 6 

± 0 1 

15 ± 1 

1677 

71 

Partially differentiated adenocarci¬ 
noma Acute and chronic prosta¬ 
titis Glandular and stromal hy 
perplasia 

60 

2 9 

± 0 1 

14 ± 1 

1678 

85 

Poorly differentiated adenocarci 
noma Acute and chronic prostati 
tis and urethritis 

60 

4 1 

±02 

15 ± 1 

1679 

72 

Poorly differentiated adenocarci¬ 
noma 

60 

2 8 

± 0 1 

11 ± 1 

1680 

73 

Poorly differentiated adenoca Focal 
sq metaplastia of ure mucosa 
Chr prostatitis 

60 

5 5 

± 0 1 

30 d= 1 5 

1681 

78 

Poorly differentiated adenocarci¬ 
noma 

60 

3 0 

±02 

47 ± 2 5 

1682 

68 

Partially differentiated adenocarci 
noma 

60 

4 2 

±02 

37 ± 3 

1683 

81 

Partiall} differentiated adenocarci 
noma 

60 

4 6 

± 0 1 

19 ± 1 

1684 

71 

Atyqncal papillary hyperplasia, the 
possibility of ca is not excluded 

60 

3 7 

± 0 1 

32 ± 2 

1799 

72 

Well differentiated adenocarcinoma 

60 

2 8 

± 0 1 

12 ± 1 

1800 

75 

Diffuse well differentiated adeno 

carcinoma 

60 

6 0 

±02 

39 ± 2 


findings is helpful in obtaining a better understanding of the true nature of these 
benign lesions The suggestion that the benign lesions are the remains of a 
previous stimulus, with httle residual giowth activity seems justified and is 
coiroborated by their clinical course Further support, for this concept is afforded 
by the data of nuclear size As can be seen in table 1 and figure 1, the nuclear 
sizes of the epithehum from the bemgn lesions are significantly larger than those 
of the normal, an observation u hich v ould suggest that the growth of the organ 
may not solelv be caused byan increase in the number of cells, that is, hyperplasia, 
but it may be partly due to the growth of the individual cells, unmely, 
hypertrophy 

In contrast to these unexpected DNA values m the benign enlargements, the 
DNA x alues for the malignant lesions are in good accordance with the data for 
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other malignant human tissues These pro-static tumors as do the other human 
tumor-', show not onh an increase m the amount of the DXA, but also a relatn eh 
v wade -ratter of the individual DXA a alues, indicating a buildup of DX1 in 
individual nuclei in preparation for mitoses Moreoaer, cvtologicnl studies in 
these case? of true prostatic neoplasm reaealed frequently, but not aluaas, 
mitO'es, the DXA buildup on the other hand a\ns aha aa s present Is pointed out 
prenouda , 6 this srathesisof DX 4 desera es special consideration, since the absence 
of mitotic figures m a tissue does not exclude the possibility that a mitotic process 
b going on If the time period of a mitotic cy cle is a a era rapid one, nutotic figures 
maa be missed completely Since DXA sa nthesis occurs at a a era earla stage of the 
mitotic process, and is relatia eh independent of the time period of the mitotic 
cvcle, DX4 increase can be used as a most sensitiae indicator for cell dinsion 


Studies of this kind maa be particularly helpful to the urologist and pathologist 
when n definite diagnosis cannot be reached in the consideration of the suspicious 
prodatic biopsy When an area of DX4 buildup is demonstrated in such a 
‘■'pecimen, one would feel more secure in proceeding with radical surgery In the 
occult carcinoma as well, aahere the surgeon faaors comenatiae management or 
decides, because of the oaer-all clinical picture, not to proceed with total prosta- 
tectoniv, DXA measurement maa be a worthwhile diagnostic tool A failure to 
emonstrate a buildup of DXA would suggest that in terms of the growth 
potential, the tumor is of relatia eh low grade actia ita, at least at the tune of the 
mpsa This would posably strengthen the surgeon’s resolve to manage con- 
'enatuela Contrariwise, increase m the DXA w ould suggest that a bolder attack 
on t e lesion is m order Thus, we feel that our initial studa has demonstrated 
a microspectrophotometnc data may be a aaluable addition in the chmcal 
e 'a nation and management of prostatic tumors Possibly its use can be extended 
a more accurate appreciation of the changes m prostatic epithehum sec- 
mi to orchiectomy and the use of estrogens or corticoids Certainly, it is 
o\ 0n f le conc ' u< ^ e that DXA measurements will contribute to a better 
er a understanding of prostatic disease processes 
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THE UROGENITAL SINUS ITS DEMONSTRATION 
AND SIGNIFICANCE 

ALBERT J PAQUIN, JR , DAVID H BAKER, NATHANIEL FINBY and JOHN 

A EVANS 

From the Departments of Surgery {Urology), Pediatrics, and Radiology of the New York 
Hospital-Cornell Medical Center, New York, N Y 

A patient whose sex is in doubt confronts the physician as a difficult diagnostic 
and theiapeutic problem The nature of the gonads does not invariably dictate 
whether such an individual should be reared as a man 01 as a woman, noi vdiether 
the patient should continue in the sexual category of his upbringing Money, 
Hampson and Hampson 1 have pointed out that m hermaphroditism there are 
diverse contradictions between seven deternimatn es of sex 1) chiomosomal sex, 
2) gonadal sex, 3) hormonal sex, 4) internal accessory reproductive structures, 
5) external genital morphology, 6) sex of assignment and rearing, and 7) gender 
role and orientation established while growing up Each of these variables must be 
considered before assignment of sex and choice of treatment are made Our study 
is concerned with the fourth variable, the internal accessory reproductive struc¬ 
tures and their relations to the unnary tract Cystoscopic and radiographic 
visualization of the urogemtal structures aid m the assignment of the proper sex 
and in the selection of surgical procedures which will make the urinary and 
genital structures compatible with the sex assigned 

During the investigation of patients with congenital anomabes of the gemtaha, 
the authors fiequently found a urogenital sums As this structure is normally seen 
only in the indifferent stage of the embryo, its persistence indicated that the 
patient’s gender was doubtful m some degiee In such persons the urogemtal 
sinus aiose at the confluence of the urethra and the internal gemtaha derived 
from the mullenan duct The urinary and genital tracts thus shared a common 
passage to the exterior and a common cutaneous aperture on the perineum The 
relation between the ui ogemtal sinus and the urinary and genital tracts has been 
of two general anatomical types In the first, the urogenital sinus and urethra 
appeared to be continuous, the vagina entering at the distmct angle m the floor of 
this contmuous passage (fig 1) This general plan was seen most commonly m 
male pseudohermaphiodites In the second type the urogemtal sinus and vagina 
appeared to be contmuous, the urethra opening at an angle m the roof of the 
common passage (fig 2) This second tjrpe w r as seen most commonly in female 
pseud ohermaphiodites At times the urethral opening was found just wntlun the 
cutaneous aperture of the urogemtal sinus, but at other times it w as found several 
centimeters from the cutaneous surface (fig 3) In one patient the uiethra joined 
the urogemtal sinus approximately two centimeters from the perineal aperture 
but an additional patent urethra w as found traversing the phallus from a point in 
Accepted for publication June 25 1957 

1 Monej , J , Hampson, J G and Hampson, J L An examination of some basic sexual 
concepts Evidence of human hermaphroditism Bull Johns Hopkins Hosp , 97 301-319, 
1965 
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fhe 


th e jm lc i ° r fls P ect the urogenital sinus about one to tvo millimeters distal to 
Our usual °i ^ r0Vima ^ 'irethra with the vagina (fig 7) 
cistoendosT lagnost:ic plan has been to visualize the mteninl structures by 
grapt^c try-.), 0 ^ anc ^ ^ len to record permanentlj their relationships bj radio- 
honot cont mi ? Ues 0 hhque piojection of the pelns after the selectn e mstilla- 
\ugm a a jj 0 ^, ™ e< ^ IUIU through catheters separately inserted into the bladder and 
^Productu V j ° es t ' isuahzation of the relationship of the internal accessor} 
0I garuc jodid ^ ™ c ^ ures t° the urinary tract Air and one of the vater soluble 
Present, a ureT S ' 6 ^ een em pl°J'ed as contrast media When a cervix has been 
eral catheter could be passed gently into the os and a hysterogram 
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Fig 3 In female pseudohcrmaplirodites, urethra usually joins continuous passage 
formed by urogenital sinus and vagina in midlmo anteriorlj, but at no specified point 
Urogenital sinus might be quite short, as in A, quite long as in C, or of any length between 
these two extremes, ns exemplified by B 


obtained Finally, aftei the catheters were lemoved, a film was exposed dining 
the steady injection of a moie concentiated contrast medium fiom a synnge 
fitted in the external opening of the urogenital sinus 

A urogenital sinus has been observed m female pseudoheimaplnodites with 
adienocoitical hypeiplasia, female pseudohermaphrodites without evidence of 
adrenocortical hypeiplasia, a tine hermaphrodite, and male pseudoherniaphro- 
dites 

FEMALE PSEUDOHERMAPHRODITISM IVITH ADRENOCORTICAL HI PERPLASIA 

Vinlizing adrenocortical hypeiplasia is a well knowm adienogenital syndiome ! 
When the condition exists prenatally, the female pscudoheimajiluodite is boin 
wath various abnormalities of the externa! genitalia and shows hypcitiophy of the 
clitoris and a single opening at the base of the phallus which is the opening of the 
uiogemtal sinus Such a female patient is often mistaken for a boy Raiely there 
may be a uretlna tlnough the phallus The persistence of the uiogemtal sinus is 
due to the adienal o\ei-stimulation which occurs after the twelfth week of gesta¬ 
tion, when the genital duct diffeientiation is complete, but befoie the twentieth 
week, when the normal lelationship of the metlira and \aginn is established 
(fig 4) If continued ovcipioduction of the audiogenic substances by the adrenal 
cortex occurs postnatally theie is accelerated musculai and osseous development 
and piogressive \ mlization Many of these patients dec elop adrenal insufficiency 
The diagnosis is established by demonstrating elevated lecels of 17-ketosteroids 

* Wilkins, L Diagnosis and Treatment of Endocrine Disorders m Childhood and Adolos 
ccncc Springfield, LI Charles C Thomas, 1D50 
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norrrM^ ®, c ^ cmatlc illustration (after Wilkins) of development of normal female anatomy, 
itnwtures ° ana l° m ' and structures in female pseudoliormaphrodite from embrjomc 

snd pregnanetriol in the unne of a patient with a hj pertroplned phallus and a 
ur °genital sinus If the patient is beyond eaily infancy endence of excessne 
n nlization wall be present Radiogiaphie studi will usually demonstiate a 
urogenital sinus and developed mullenan components This disorder iesponds 


*ell to low 


niaintenance doses of cortisone with lesultant normal female growth 


fi nd cltaelopment The following are selected from our group of 19 cases of 

adrenogenital syndrome 

to^b* 6 ^ 670904 ) A three-month-old child at birth was thought 

e a k°J 'rtth hypospadias, bifid sciotum and undestended testicles, fed 
an< ^ gradually became maiasmic and dehydiated The infant was treated 
mtrai enous fluids, blood, DOCA and added salt m the diet The pendulous 
0Jn '° U the hypospndiac phallus was 3 cm in length The scrotum was bifid and 
{, e urethral opening wns in the perineum The ui man excretion of 17- 
"■hile ? " aS ® ^ m S P er 24 hours The serum potassium was 6 5 meq/L, 
jjj /- e &cn - un chloride and sodium concentrations were 88 8 meq/L and 125 
loinc(] J r PeCt '' C ^ r ^ cystouiethrogrnm (fig 5) demonstiatcd a \agina which 
e ure lhra to form a urogenital sinus (our type 1) Endoscopically the 
Prow 0r ? ,Un ® ^ lc 'agma was located in the floor of the niogcnital sinus just 
^Prored^ 0 ^* e exf:enia l sphmctei The bladdei appeared normal The patient 
biopsi eg a ^ minis t t Tttion of cortisone and sodium cblonde Skin and gonadal 
^Rniec] I10 ^ ^ one but the diagnosis of congenital adrenocortical hj perplasia 
established The clitoris was excised at the age of 20 months and a 
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Fig 5 Cystourethrogram and phantom of female pseudohermaphrodite 


perineorrhaphy v ith reconstruction of the labia minora vas performed one 
month later 

Case 2 (MW, NYH No 686966) A 13-day-old baby had been vomiting 
persistently for five days and was admitted in respiratory distress with a pulse of 
200 per minute An enlarged clitoris had been noted at birth Urine passed from 
a meatus, anteriorly located at the permeum The labia were large but empty The 
serum potassium was 10 4 meq/L, chlorides, 85 7 meq/L, and sodium, 120 
meq/L An electrocardiogiam shoved depressed S-T segments, absence of P 
waves, and extiaventncular beats Management of fluid and electrolytes and the 
administration of DOCA and compound F brought prompt improvement Later 
the unnary excretion of 17-ketosteroids was 8 1 mg per 24 hours The bone age 
was advanced Radiographic studies demonstrated a vaginal pouch joining the 
urethra and a uterine canal joining the vagina (fig 6) Sion and gonadal biopsies 
v ere not done A partial clitorectomy and plastic perineotomy produced a female 
perineum The diagnosis v as aided by the fact that one sibhng v as known to have 
congenital adrenocortical hyperplasia The patient, now tv o and a half years of 
age, has remained v ell on maintenance cortisone therapy 

FEMALE PSEUDOHERMAPHRODITISM WITHOUT ADRFNOCORTICAL HIPERPLASIA 

Female pseudohermaphrodites without evidence of adrenocortical hyperplasia 
are bom with evidence of prenatal adrenal oi erstimulation manifested by a 
hypertrophied phallus and a urogenital sinus There is no evidence of excessive 
somatic growth, their unnary 17-ketosteroids and pregnanetnol levels are 
normal Such patients haxe been mistakenly reared as cryptorchid boys with 
hypospadias At puberty they acquire female secondary sexual characteristics 
Cystourethrographic study xx ill demonstrate the urogenital sinus and mullenan 
dem atn es The following example has been selected from our tv o cases 
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CascS (BB, X\ II Xo G9S124 ) A threc-and-a-half-yeai-old child was admit¬ 
ted because of an enlarged clitoris w hich had been noted since birth The phy sical 
exflimnation was normal except for an enlarged chtons, approximately 3 cm 
long, with a prepuce The labia majora were atrophic and no labia mmora were 
noted A angle anterior perineal orifice w as present Laboratory studies show ed 
the 24-hour urinary exeietion of 17-Let osteroids and the serum electrolyte con- 



Lig 6 C\ stourethrogram and phantom of female pseudohermaphrodite 



Ur °geniti! ^ J ’ stoureth r°gram and phantom of female pseudohermaphrodite Urethra jorns 
haverses phalli a ^ out ^ cm from perineal aperture but an additional patent urethra 
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centrations to be normal Cystourethrogiaphy (fig 7) and cystourethroscopy 
disclosed that the patient had two wethras One opened into the uiogemtal 
sinus (our type 2) and the other traversed the entire length of the phallus The 
skeletal age was normal for the patient’s age and sex A skin biopsy showed a 
female chromosomal pattern An exploratory laparotomy revealed normal 
female internal genitaha and no evidence of testicular tissue Biopsy of both 
gonads revealed normal ovarian tissue The clitoris was then totally excised 
She is now five and a half years of age and is symptom-free 

MALE PSEUDOHERMAPHRODITISM 

Male pseudohermaphrodites maj 7 ’ present a fully formed perns with penile 
urethra, but the gieater number present as eryptorchid hjqiospadiac males 
Money and associates 1 place the ciyptorchid hypospadiac male in a separate 
category, pointing out that “historically, hypospadiacs have not been called 
hermaphrodites unless hypospadias is extreme, the scrotum bifid, and the testes 
undescended ” In practice, the radiographic demonstration of the mullenan duct 
derivative is essential for the diagnosis of male pseudohermaphrodism How ever, 
it is our opinion that hypospadiacs represent, in fact, a form of male pseudo¬ 
hermaphrodism In hypospadias, as How ard has pointed out, 5 the more proximal 
the urethral meatus, the more bifid the scrotum, and the higher the testes, the 
greater will be the size of the internal genitalia derived from the mullenan duct 

Labioscrotal fusion may be so complete that a quite smooth perineum exists or 
so incomplete as to piesent a bifid scrotum, a normal vulva, or even a large 
cloacal defect Male pseudohermaphrodites have no increase in androgenic 
hormone excretion and secondary sexual charactenstics do not develop until 
puberty Rarely, there may be separate vaginal and urethral openings The 
testis may be in the labial fold, groin, or abdomen The following are three 
examples of male pseudohermaphrodism 

Case 4 (AE, NYH No 412817 ) A rune-year-old child, admitted on September 
12, 1954, had been known from birth to have chordee, perineal hypospadias, a 
bifid scrotum, and bilateral cryptorchism Physical examination was otherwise 
normal Laboratory examinations, including serum electrolyte concentrations 
and the urinary excretion of 17-ketosteroids, w ere within nonnal limits Cysto- 
urethiography and cystourethroscopy (hg 8) revealed a communication between 
the urethra and the vagina The contrast material extended from the vagina into 
the uterus and fallopian tubes Pyelograms showed partial obstruction of the left 
ureterovesical junction with mild hydronephrosis of the left kidney The right 
kidney was of normal appearance The skeletal age was normal A psychiatric 
consultant reported the patient to be psychologically masculine An exploratory 
celiotomy demonstrated a vagina, uterus and tubes, but no evidence of ovanan 
tissue The intrapelvic gonads pro\ ed to be testes w'ben biopsied The remnant of 
the mti apelvie right testicle w as remor ed The left testicle, found on the left lateral 
pelvic wall, was brought down into the scrotum The proximal end of the vagina, 
uterus and tubes were excised and a left ureteroneoeystostomy was performed 

3 Howard, F S The surgery of mtersewals J Urol , 65 636-619, 1951 
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Fig S Cvstourethrogram and phantom of male p^eudoherni aphrodite 



' lcros copic examination of the excised tissues identified t agma, fallopian tubes, 
as d-fcrens, and testes A biopst of skin ret ealed a male chromosomal pattern 
m Ttion of the chordee uas performed on October IP, 1954 and construction 
° *he urethra with bladder mucosal graft nas performed nine months later ’ In 
September 195G the patient yi as t\ ell except for a persistent small penneal sinus 


.. ^fnrshall, T F and Spellman 
,wl mucosal grafts J Urol 73 


Construction of urethra in hvoo^padias irunc 
1955 
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Case 5 (WB, NYH No 4G2847 ) Examination of a three-year-old Negro child 
revealed penoscrotal hypospadias with chordee, a bifid scrotum and bilaterally 
undescended testes The kidneys and ureters appeared normal by intravenous 
pyelography Routine laboratory studies were within normal limits A cysto- 
urethrogram (fig 9) showed a small vagina joining the uiethra to form a uro 
genital sinus Exploration of the pelvis disclosed a vagina, uterus and tubes, at 
the end of which were two intrapelvic gonads which on biopsyproved to be testes 
Skm biopsy was not done The testes leached only to the suprapubic subcu¬ 
taneous tissue, where they were attached The mullenan remnants weie not 
excised A urethra was constiucted, using bladder mucosa 4 The patient has had 
recurrent urethral strictures but has been otherwise well 

Case 6 (RZ, NYH No 57G878 ) A three-and-a-half-year-old patient was 
found to have a choidee, perineal hypospadias, bifid scrotum, and bilateral 
undescended testes Giowth and development had otherwise been normal The 
24-hour unnary excretion of 17-ketosteroids was 0 38 mg The upper urinary 
tracts appeared normal by intravenous pyelography Cystourethiogiaphy and 
cystouiethioscopy revealed a small vagina joining the urethra to form a uro¬ 
genital sinus (our type 2) (fig 10) The skeletal age was normal The chordee was 
repaired and the left gonad biopsied and placed m the scrotum The biopsy 
contained only normal testicular tissue At foui years of age a urethra was 
constructed, using bladder mucosa 4 A skin biopsy was not obtained The patient 
has been well except for occasional hematuria and some enlargement of his 
prostate He is now eight years of age 

TRUE HERMAPHRODISM 

True hermaphrodites have ovarian and testicular tissue, in the form of ovanes, 
testes, or ovotestes They may present all degrees and variations of external 
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Fig 11 Ca stourethrogram and phantom of true hermaphrodite 


genital abnormality There may be separate \ aginal and urethral openings, but 
raore commonh there is a single opening of the urogenital anus The phallus, 
according to Gross, 5 is usuallv larger than a elitons but smaller than a normal 
I^nis, and is hvpospadiac 

In this group of patients it is impossible to predict which hormonal pattern will 
Hffi 0muiate at Pubertv Therefore, the correct assignment of sex is especially 
CUa stourethrographic studies rexeal the status of mullenan dematnes 
an thus aid in the ox er-all ex aluation of these x erx difficult problems Diagnosis 
^linres exploratory laparotoim and biopsv of the gonads, as well as psx chological 
Valuation. 

The following case, which has been prex-iously reported, 5 has been selected from 
nc tn o cases of true hermaphrodism 

eh Xo 161423 ) A 15-year-old patient had had a repair of a 

^ c °nstruction of a urethra from the perineal meatus to the glans, using 
i n > ®nd a left orchiopexy sex en y ears before He had noted enlargement of both 
. s a I IT ' ears of age On examination, a palpable, nontender mass wa« found 
, e ^'Tt inguinal region extending toward the left =ide of the =rrotum The 
0 ac ^ e °f the scrotum eontamed a mass 2 cm in diameter with a hard nodule 
finp 111 m t k amel:er a * the lower pole The breasts xxere enlarged and rontamed 
^nimarv tissue The pendulous portion of the urethra xxas 6 tm in length 
j-.° Proportionate caliber Laboratory test 1 -, including Asehheim-Zondek test, 
osteroid excretion studies and o > rum electrolyte concentration^, xxere 
Lndoscopx disclosed a 3 mrm aperture on the floor of the urethra ju=t 
11131 to the ' erumontanum v hirh prox ed to be the operung of a \ agma Thi= 

S 

tionc m'd " and MwUr I 4 Jr 4bnormnhtie= of s^-nmJ development Ob erx a 
• Ma°a,‘u PwJljtn, ' ; 16 303-324 1955 

on man-, Jr 1 1 ' F Puquin 4 J Jr and Pearce J M True hermaphroditism Conference 
migement of one patient J Crol 72 77-Vj, l'Jyi 
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FEMALE PSEUDOHERMAPHRODITE 




MALE PSEUDOHERMAPHRODITE 

Fig 12 Composite drawing illustrates some variations found in cystourethrograms of 
female and male pseudohermaphrodites 

lattei structure had tiansverse rugae and a small cervix at its proximal end A 
large vagina joining the urethra to form a urogenital sinus was seen on cysto¬ 
urethrography (fig 11) A hysterogram demonstrated a rudimentary utenne 
cavity which mclmed ton ard the left The mass excised from the left grom was 
found to be ovarian tissue on microscopic examination Biopsyr of the right 
scrotal mass disclosed an ovotestis A skin biopsy was not done A psychiatric 
consultant stated that the patient clearly was psychologically masculine He had 
been reared as a boy At a subsequent operation no mtrapentoneal gonadal tissue 
uas found During the procedure the tapering uterus was totally removed, the 
upper end of the vagina closed, and the hypertrophied mammary tissue excised 

DISCUSSION 

Figure 12 is a composite of the various types of urogenital sinuses we have 
encountered The urogenital sinus has been seen m all the forms of hermaphrodism 
listed earlier The appearances of the genitourinary tract outlined with contrast 
medium in the various types of hermaphrodism are radiographically similar 7 True 
hermaphrodites, male pseudoheimaphrodites and female pseudohermaphrodites 
may all show the same clearly defined urogemtal sinus distal to the junction of 
mullenan derivatives and urethra Failure to demonstrate a urogemtal sinus does 
not exclude the possibility of hermaphrodism or its variants The vagina may be 
absent or may not communicate with the urethra " The actual demonstration of 

Tristan T A, Eberlem, W R and Hope, J W Roentgenologic in\estigations of 
patients with heterosexual development Am J Roentgen , 76 562-568, 1956 
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the urogenital sinus, however, is important for an understanding of the internal 
anatonn, for confirmation of the general diagnosis of sexual ambiguitj , and is an 
aid in the intelligent approach to surgical therapy 

suxiMxm 

The urogenital sinus is seen in all forms of hermaphrodism but its presence of 
appearance is not diagnostic of the t\pe of heimaphiodism Cjstoscopic and 
cistourethrographic appearance of the urogenital sinus is exemplified in two 
female pseudohermaphrodites with adienocortieal In perplnsia and one without 
evidence of adrenocortical h\ perplasia, thiee male pseudohermaphrodites and 
one true hermaphrodite 
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THE STEROIDS 
WILLIAM P HERBST 

From the Department of Urology, Georgetown University Medical School, 
Washington, D C 

Basic individual cell metabolism as 1 elated to homeostasis is the field m which 
extended knowledge leads the way to progress in medicine The relation of the 
steioids to this field is a complex one, far beyond the ability of the human mind 
to comprehend, msofai as the infinite vanable potentialities are concerned The 
innumerable contributions in the medical research field involving the steroids 
have provided as spectacular and varied chnical application as any group of 
chemical substances w r e utilize in practice It must be emphasized that the en¬ 
zymes, phosphohpids, amino acids and vitamins are intimately related gioups 
of chemicals, W'hich in themselves are fantastically complex I am bringing the 
steioids to your attention because they aie related to data used in treating 
mental depression, sex organ tissue problems, menstiual imbalance, fertility, 
potency, shock, hepatic metabolic abnormalities, urmary calculus problems, 
psychochemical medical problems, anabolic and catabolic cell metabolism, le- 
versibility and irreversibility of inflammatory changes m tissues, geneial re¬ 
sistance, malignancy, the mechanism of inflammation, stress and geriatrics 
The steroids have been proven to be elaborated from acetates and/or’ cholesterol 
by enzyme action in the testicles, adrenals, ovaries, and peripheral tissues 2 In 
passing, it is interesting to know that the pharmaceutical chemical houses utilize 
enzyme action to produce the various steroids, and that enzyme systems are 
used in cluneal research laboratories m quantitative and qualitative analytical 
techmques The liver may be involved to a greater degree than any other organ 
insofar as the individual’s steroid pattern is concerned Today there are sixty or 
more identified steroid compounds Our steroid pattern analytical facilities at 
this time do not usually include more than five, and these patterns are not le- 
liable as regards quantitative and qualitative lesults obtained 

One most important fact is that any steroid introduced into any human chemi¬ 
cal economy may be metabolized or changed to innumerable other steroids m 
varying percentages and proportions An androgen, for instance, may be ad- 
ministeied to a woman and the urinary pattern show an increase in estrogen and 
little or no increase m the androgen and vice versa 

In view of the fact that the antiphlogistic steroids save lives from rapidly 
progressive and overwhelming infectious lnfiammatoiy chnical entities, certain 
phases of the mechanism of inflammation wall be presented The antiphlogistic 
steroids and ACTH retard inflammation thiough their inhibitory effect on cel- 
lulai enzyme metabolism 3 They also interfere with the elaboration of histamine 
Read at annual meeting of American Urological Association, Pittsburgh, Pa , May 6-0, 

Konrad and Rittenberg, D An estimation of acetic acid formation in the rat 

J Biol Chem 169 45-58, 1945 n 

* Lngel L L Biost nthesis of estrogens Ann Scientific Session American Oancer 

Societj, October 29, 195G (Not jet published ) 
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m the mechanism of inflammation 3 The relationship of dosage of the-e thcmi- 
eah to clinical situations is so misunderstood that In os are lost became the\ 
are not gnen and because the dosage eniplot ed is mappropiiate The untow nd 
effects feared are intestinal neciosis and perforation, elcctiohtic imbihnce 
poor healing and inhibition of antibodj fonnation When the stcioids ire gnen, 
deficient replacement is one thing and o\ erlondmg is anothei Without extend¬ 
ing this phase of our discussion fuithcr, it has been obsen ed and im expeiienti 
has demonstrated that 10 to 50 mg of cortisone oi In diocoitisone nun b ad¬ 
ministered without much chance of anj of the untow aid leactions aboie men¬ 
tioned occurring In the e\ ent any should occm, thei should bo accepted is a 
calculated nsk The 10 and 25 mg dose of these steioids has pioien spectacu- 
larh eflectn e m my hands 4 

The antiphlogistic steroids aie employed bj some anesthetists duiing suigery 
andm the reco\ery room when it appeals stiess is piononnccd 5 

"hen cortisone, in amounts of 150 to 300 mg daily dosage, is employed in 
e management of adrenalectomy, healing has not been a pioblem 
o compensate for the antibodj' deficiencj', the antibiotic and chemothera¬ 
peutic bactencidal substances should be used in laige doses dm mg the adnunis- 
ion of the antiphlogistic steroids and continued foi nppiopimte penods aftci 
e steroids have been discontinued 6 

11 ni) hands, as small a dose as 1 mg hydiocoitisone has pioied effective in 
inonth'^ 01 ^ reven ^ m ® frequentlj' lecumng pyuiin when given over a peiiod of 

%chochenn 8 t^ IS a P r °f oun d The Bntish have demonstiated that 

le\ Ih ^ atlen ^ "fi° are impotent and canjung a practical]}' 7Cio ketostcioid 
lohoto CC ° me an d the hetosteroids return to noimal levels after piefiontal 

tal 0n TT Geor S e ^fi 01118 has obseived the effect of stiess, phjmical and men- 
the t arvar d rowung crews, coxswains and coaches with the lesult that undci 
mat , re f ofthe Y a le-Hai var d race, the stiess phenomenon of all was appioxi- 
co ^ 6 Same ’ w fiereas undei piactice conditions, neithei the coach noi the 

that o n ex P enen ced anyw'heie near the degice of eosinophil oi tiypsm leaction 
” the crewmien did 

°f acu ^ e °fi serve d that tw r o of foui patients wutli appioximately the same dcgiec 
l"o \\h G ar *'^ ri *' ls ’ t rea ted wath placebos, improved as spectaculaily as the other 
Xhe "]" ere treated with cortisone and ACTH 
hon f 10ns fi 1 P °f mental stress to nmihed phosphatmia, oxalate stone forma- 

pas , lnc 

ta £S?S6 r "“ International Symposium on the Mechanism of Inflammation Mon 
°f Surp-^oi? mechanism of inflammation as applied in urologN J Intermit 

,, winse]] L w i F t° i communication to tho author 

,„ e Wana EP ’ m „„. and John, J P Ttio uho of corticoidH in association with milihiolit h in 
unuBuallj severe infections Ann New York Ac ad Sl , 61 251-030, 

C3 \ sur gical Metabolic aspects of resistance mid mflummation mh related to urologi 

Thom, G iy 6C T n u Soi| thern Med J , 48 864-857,1966 
"man A r ’e T * “nd °, 1 era Studies on ndrenocorlical and ps\choloniuil response to stress 
int Med , 97 209-208, I960 
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From a piactical viewpoint, it would seem that one of our greatest difficulties 
in appiaising the result of various types of theiapy is our inability to separate 
the effect of the psychochemical effect of our individual personality from that of 
the therapeutic agent employed 

Grading the relative potency of psychochemical influences I would put faith 
in God as number one, faith in the physician number tno, and environmental 
factoi s number three, with an occasional leversible potentiality between two and 
three 

The administration of androgen in metastatic breast malignancy and estro 
gens for metastatic piostatic malignancy, which I leferred to m 1941, is only 
mentioned m passing 

The administration of testosteione to mentally detenorated patients due to 
senile vascular degeneration is frequently spectaculaily effective in producing 
improvement Twenty-five milligrams of testosterone by hypodermic, two to 
three times a week, is a reasonable legimen Up to now, no evidence is availa¬ 
ble to piove that testosterone is caicinogemc This is in maiked contrast to 
estrogens 

The dosage of testosterone, in low speim count patients, is interesting, in that 
small doses stimulate, and large doses inhibit spermatogenesis, although a 
marked lebound effect follows the administration of large doses in some in¬ 
stances 

The extension of life expectancy fiom a geiiatnc standpoint may be 1 elated to 
the steroid pattern A fiuitful field of lesearch might be the establishment of the 
average steioid pattern of the third decade with an evolved method of main¬ 
taining this pattern 

Space xx ill not peimit of further discussion 

In conclusion, the steioids have pi oven spectaculaily effective theiapeutic 
agents in many fields of chemotheiapy 

The appropriate dosage and indications are not widely undci stood 

A surgical patient or a general stress patient whose couise is satisfactory 
should not receive steroid theiapy 

The patient vho appeals to be rapidly dying fiom any aspect of stress should 
receive the antiphlogistic steroids in appi opi late dosage 

The inteirelationship of the .steioids, en/ymes, phospholipids, vitamins and 
amino acids is infinitely complex, but constitutes the field in which advances in 
medicine have been and are going to be made 

Since this paper was read, we have obseived one patient on 1 mg hydro¬ 
cortisone daily m whom ulcer-hkc symptoms developed 
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URKARi STEROID EXCRETION AFTER TOTAL ADRENALEC¬ 
TOMY II LEVELS OF 17-KETOSTEROIDS AND FORMALDEHY- 
DOGENIC SUBSTANCES IN PATIENTS ON VARYING DOSAGES 
OF CORTISONE ACETATE AND GLYCYRRHIZIX 

PERRy B HUDSON, BERTHA P BOUTIS, A B and 
MICHAEL E LOMBARDO, Pn D 

^ r °p ^? c P arlment of Urology, Francis Dclaficld Hospital, and the Institute of ( anerr 
nesearch, Columbia Unncrsily College of Physicians and Surgeons, New Yorl , A r Y 

It has been suggested 1 that the adrenalectomized patient maintained on 
gljcjTrhizin presents a unique opportunity to study steroid metabolism In the 
process of undertaking such a study, w e have employed the Zimmermann and 
formaldehjdogemc determinations for the quantitative measurement of steroids 
w unnarj extracts Data have been collected on the Zimmermann reaction for 
U letosteroids both on the crude neutral fraction and on the ketome fraction 
j|fter separation with Girard's reagent T Formaldehydogenic determinations 
me been made on the crude neutral fraction and after its purification by ehro- 
m atographj on silica gel 

These data show that ammonium glvcyrrhizmate administration has no ef- 
ret on 17-ketosteroid excretion and that the administration of ammonium 
£h cyrrhizinate results in the appearance m the urine of formaldehj dogemc 
u stances which are not corticosteroids 
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iie male (A) with metastatic prostatic carcinoma and another (B) with m- 
cura le testicular carcmoma w ere utilized for this stud} The firrt w as <ompletely 
® rated, while onl\ one testis was removed from the second patient Total 
Analectorm was finallj performed in both patients 
foughout this studj, all of the urine was collected as 24-hour samples and 
■mrnediately refngerated 

(11 Sn ex *~ rar 'Oon of 17-keto c teroid c , the urine was subjected to hot acid 
I v ^ hjdrohsis and continuous ether extraction in Kut fc ehcr-Stcude 1 ex¬ 
tra^ 01 ? ^° r hours 2 The neutral fraction 1 - were prepared from the ether ex¬ 


tracts b\ 


procedure^ previou=l} described 1 After removal of aliquots for the esti- 


, l0n total 17-ketorteroids, the neutral fraction va i ‘-cparatccl 
onic and non-ketomc fractions bv Girard’ 1 - reagent T a 1 - eje-enbo 


into the 

bn -"TO-neivinc iraction= ov oirarci' 1 - rcag'nc \ a 1 - u'-tji by Do- 

17 an< ^ °th er£:2 The Girard reparation va*- rcpcatc-d on each fraction The 
e osteroid content of the neutral ancl 1 c tonic fra< lion 1 - v as measure cj by the 


Thi« P n rn, fo , r Publication tun' 3, 10 7 ! 

if s’ _ *■“ supported m part be a grant from t hi 1 nil‘ <1 ‘•ta U Public Health 

WeVj\ (i r> ,. nt y Ci-J41 0 C2; and th r Adrrnal I’lnuological IU < m Ii c,ifr mad' po-"i 
'bud'on p d r I r “ ^ t°rb' - Cornpan arid tie Uarri'r QnRott I aboratore 
randci-tom ’ r f 5 ’ MitUIman, A and Manri, I’ i nnar <-t< roid < rcr< tiori aft' r total ad 
of corticn' 1 txvrl" of 17 Into t f roi'l- in canter patents rn nntain'd on ir mg irnounti 
5 Bobni^ Sf L- & V an 'l d r 'rrfii/in f Clin Lrid'/oririol A Mr lab 13 1001,10 V 
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J Bio) r \ l *° ,at 2 fjn j nd cpnnritati '' tjrnatjon of n'utril ‘-Uroid pr' ' nl in born »n unn' 
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Zimmermann reaction using essentially the aqueous alcohol method of Holtorff 
and Koch 3 

For the hydrolysis, extraction and separation of corticosteroid metabolites in 
human urme, the methods of Romanoff, and others 4 were utilized The pH of 
the urine was adjusted to 4 8 with 5 N acetic acid One modification was made 
m the beta glucuronidase hydrolysis procedure The amoimt of beta glucuroni¬ 
dase* w&s increased from 150,000 to 300,000 units per 24 hour sample and the 
incubation period extended from 24 to 48 hours After adjustment to pH 1 0 
with 12 N H 2 SO 4 , the urine was extracted with redistilled methylene chloride 
for 24 horns m a Hershberg-Wolfef continuous extractor The methylene chloride 
solutions were washed five times with 50 ml of cold 0 1 N NaOH and five times 
with distilled water The washes were re-extracted wuth methylene chloride 
After drying over anhydrous sodium sulfate, the solutions were evaporated to 
dryness m a water bath at 40° C in a fine stream of nitrogen or in vacuo 

Aliquots were removed for formaldehydogemc steroid determinations/ and 
each 24-houi extract w r as fractionated on silica gel into the most polar (A), the 
more polar (B) and the less polar (C) fractions by the method described by 
Romanoff and others * A fourth fraction, here called D, consists of the first 
benzene and benzene ether (2 1) eluates from the silica gel At this point, a 
number of extracts representmg several days' collection (to be specified later) 
were pooled accordingly into respective fractions A, B, C and D Aliquots were 
then removed from each one of these fractions for formaldehydogemc steroid 
determinations 6 

RESULTS 


In table 1 are presented data on the 17-ketosteroid content of both the neu¬ 
tral and ketomc fractions from the urme of two patients Patient A had a meta¬ 
static carcinoma of the prostate and orchiectomy was performed It can be seen 
that the 17-ketosteroid titres of the neutral fractions are two to three times 
greater than those of the ketomc fractions The neutral fraction consistently 
produced an atypical brownish color with metadinitrobenzene, while the color 
of the ketomc fraction approached more closely the true “Zimmermann” color 
as measured by a higher absoiption at 510 mu than at 420 mu For example, 
the neutral fraction of patient A shows a pre-adrenalectomy level of 19 4 ± 1 4 
mg , while the level drops to 15 0 ± 1 0 mg after the first adrenal (right) was 
removed This drop is statistically significant, however, the ketomc fraction ob¬ 
tained after Girard separation showed no such drop m the 17-ketosteroid level 
after the first adrenal was removed The drop observed in the neutral fraction 
may be due to a decrease m chromogemc material other than 17-ketosteroid 
Aftei the second adrenal w as removed, how r ever, and the patient was maintained 


9 Holtorff, A F and Koch, F C The colorimetric estimation of 17-ketosteroids and 
their application to unne extracts J Biol Chem , 135 377, 1940 

* Romanoff, L P , tVolf, R S , Constandse M and Pincus, G Analysis of unnarj ster¬ 
oids following glucuronidase hjdroljsis I Extraction and fractionation J Clin Undo 

cnnol A Metab , 13 928 1953 T v i tsj x r 

* Obtained from YVarner-Chilcott Division of Warner Hudnut, Inc , Men York, Is l 
t Obtained from Scientific Glass Apparatus Co , Inc , Bloomfield N J 

t Pnrcoran A C and Pace. I H Methods for the chemical determination of corti¬ 
costeroids in unne and plasma J Lab A Clin Med , 33 1326 1948 
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Table 1 17 Kcloslcroid lacls in adrcnalcctonu:cd patients 


Pt Condition 


^ Metastatic carcinoma 

pro tate, orchiec 
tonnzed 

Pre adrenalectomy 
Right adrenal remo\ed 

heft adrenal removed 


B Carcinoma of testis, nd- 

renalectomized 


Dai!\ Treatment 


None 


75 mg 4CTH (I\ ) 


on daj 

of open 

tion 

100 mg 

cortisone 

acetate 

(oral) 

50 mg 

cortisone 

acetate 

(oral) 

100 mg 

cortisone 

acetate 

75 mg 

cortisone 

acetate 

25 mg 

cortisone 

acetate 

50 mg 

cortisone 

acetate 

50 mg 

cortisone 

acetate 

+ 4 gm 

MAGf 

25 mg 

cortisone 

acetate 

+ 4 gm 

MAG 

10 mg 

cortisone 

acetate 

+ 4 gm 


MAG 

5 mg cortisone ace 
tate + 4 gm 

MAG 


Means ± standard error, n here S E = /j/IZ 

t ^ 18 num t)er of determinations 
° no amni onium glj cjTrhizinate 


1/ Ketosteroids (mt: 24 hr? ' 

Daj** _ 

Neutral Fraction , Ketonic Fraction 


0 

19 4 dr 1 4* 

1 

1 G 4 ± 0 2 

IS 

15 0 ± 1 0 

65±01 

9 

7 9 ± 1 1 

3 0 ± 0 1 

50 

S 9 ± 0 7 

4 5 ± 0 1 

12 

12 3 ± 1 9 


4 

12 9 ± 2 0 


9 

7 6 ± 1 S 


13 

S 3 ± 0 9 

4 4 ± 0 2 

7 

91 ±02 

4 3 db 0 3 

5 

10 1 ± 0 S 

2 S ± 0 2 

20 

7 G ± 0 3 

29 ± 03 

29 

6 1 =fc 0 3 

3 9 ± 0 3 


z__ where d is the do\iation from the 
1) 


th e COrtlS ° ne acetate > the 17-ketosteroid level dropped to appioximatel} half of 
Pre-adrenalectomy level m both the neutral and ketonic fractions 
^ lent B nas an adrenalectonuzed patient with one remaining intact testis 
°ral d "i' 1 ^ " as ma de to correlate the daily e\cretion of 17-ketosteroids with the 
the j~ a ! ^ ^ ose cortisone acetate administered Here again it can be seen that 
than til r ^ os ^ eroi< ^ titles of the neutral fractions are roughly 2 to 3 times greater 
ttveen t ketonic fractions No correlation could possible be made be- 

There 6 ° ra ^ cor tisone acetate admmistered and the 17-ketosteroids excreted 
t loa ^ as no change m the urinary 17-ketosteroid content of the ketonic finc- 
P Q tient B when to the 50 mg of cortisone acetate dnilj 4 gm of mono- 
otuum glycyrrhizinate (MAG) daily was added The administration of 
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MAG does not then produce an alteration in the urinary 17-ketosteroids as de¬ 
termined by the Zimmermann reaction 
In table 2 are data on the formaldehydogemc urinary steroid (FS) excretion 
of patient B This patient was maintained on varying doses of cortisone acetate 
plus 3 gm of MAG daily FS determinations v ere made on the total neutral 
fraction and on the most polar (A), more polar (B), less polar (C), and least 


Table 2 Formaldehydogemc substances (FS) in the urine of an adrenalectorrnzed subject 


Pe 

nod 


No 

Dajs 

Total FS 
mg/24 hrs 


FS—mg/24 hour 



Treatment 

Most 
Polar 
Fraction A 

More 

Polar 

l Fraction E 

Less 

Polar 

1 Fraction ( 

Least 

Polar 

^ Fraction I 

% Recovery 

i 

25 mg cortisone 
acetate + 3 gm 
MAG*/24 hrs 

4 

15 62 

0 90 

6 29 

7 16 

1 41 

97 9 

2 

50 mg cortisone 
acetate + 3 gm 
MAG/24 hrs 

7 

18 98 

1 03 

7 05 

lost 

3 42 


3 

25 mg cortisone 
acetate + 3 gm 
MAG/24 hrs 

6 

27 07 

2 31 

10 32 

16 88 

3 10 

120 3 

4 

16 mg cortisone 
acetate + 3 gm 
MAG/24 hrs 

6 

32 06 

7 80 

11 80 

22 02 

1 03 

114 1 

5 

5 mg cortisone ace¬ 
tate + 3 gm 

MAG/24 hrs 

8 

16 92 

2 07 

7 90 

8 46 

0 87 

114 1 

6 

2 5 mg cortisone + 

3 gm MAG/24 1 
hrs 

2 

13 83 

1 75 

7 79 

| 

6 73 

1 96 

132 0 

7 

6 + 200 mg dehy 
droepiandroster 
one acetatef 

4 

13 40 

3 00 

7 05 

4 91 

0 38 

114 2 

8 

6 + 200 mg A c preg 
nenc-30-ol 20- 
onef 

5 

11 33 

1 15 

4 32 

2 62 

0 37 

77 8 

9 

! 6 + 200 mg A 4 

I pregnene 17a,21 
diol 3,20 dionef 

5 

19 48 

1 95 

8 48 

3 15 

0 21 

70 2 

10 

6 + 200 mg A 4 
pregnene 17a ol- 
3,20 dionef 

6 

15 99 

2 67 

6 54 

2 80 

0 13 

76 3 

11 

No cortisone, onl} 

3 gm MAG 

3 

16 14 

2 35 

5 22 

7 98 

0 

94 2 

12 

250 mg compound 

F distributed 

over first 3 dnrs 

4 

8 60 

1 88 

4 23 

0 79 

0 

SO 0 

Av 99 2% 


* Mono ammonium git cjrrhizinate 

f Gwen I V on the 1st and 2nd dat at level of 100 mg/day 
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TiSLE 3 

Fonraldehvdoacmc ■ 

pub'lancc* (FS) 

in rtc urine 

of a normal 

middle n<- d malt 

V 3>V5 

' 1 

TulF'Mrih*. 


FS—Mr 

per 2i Ho_r* 


Mon Polar 
Fraction \ 

Mo e PoI_r 
Fract on B 

Lts PoLr 
Frar* on C 

L^. Po_ 
F'3 r t-03 D 

1 

6 71 i 1 70 

1 47 

5 00 

1 16 

0 25 

\ 

5 27 — 0 60 

0 PO 

4 40 

1 ,3 

0 23 

11 

7 53 = 1 0^ 

0 77 

3 °0 

1 -m 

0 61 


iD’i tractions from silica gel fractionation It can be seen that the sum oi 
Fit values of the four fractions is between 70 and 132 per cent of the pre- 
dmvnatographv FS value, with an at erase of 99.2 per cent This is m excellent 
^«m c nt with the recoveries reported bv Romanoff and others (Di 
Th p re is no correlation between the quannrv of urinary lormaldeht dogenio 
ib once? and the daily dose of cortisone acetate m this cas° For example, 
Q psnod 1 while receiving 25 mg oi cortisone acetate plus 3 gm oi MAG daily, 
•pd m p^nod 5 while receiving 5 0 mg of cortisone acetate plus 3 gm of MAG 
FS ialues were 15 62 and 16 92 mg 24 hrs re^pective'v It is im- 
ps^ani io note that m the time comprising periods 6 and 11 inclu^r e 'a total 
r ^ Vi 1 the patient was mamtamed on a daily dose oi 2 5 mg oi cortisone 
4 u ‘^P 1 ' 1 s ^ S 31 of 3LAG Xo correlation between the unnarv F? taluks and 
different stem ds administered m each of the periods 7 to 12 can round, 

u e 3 are given the results of FS determinations on the urmr.r~ extracts 
r “ t ' nT ^ n:i l middle aged man beiore and after the extrac*= — 'ere chromate graphed 
~ a "'' a The FS excretion is inirlv consistent m the three group 1 =~uaied, 

^ -ipnstag a 2»edav period It can also oe seen tha* most o: the F^ mn*cnal is 
® more polar iracnon Much contains stero.ds o: the hvorc * omsone 
in each group the F 5 mntenal is distributed m a actuate partem among 
_ tr tractions This *s no* true m the case oi th° aorenale^'omize-n patten* 
pp-ainei on cortisone ace*ate nlus 3 LAG ' see tanle 2 Tins dis^repan— m the 

may c-e gl° to a to -mpl rion—do-o-ooT.ciTig suo—an r - r - m ta° ntn° 

1 -cV MAG 


Tha V 


Discussion 


r * ii-hero^ ero ds m me neutral traction a**store a 
“‘ v -Ppmmma-ely 2m" 

J -^-*u m m M 

T-. 


rj 


r Tn na-^>n- 


l xi 
ho a,. 


-i 


i* 430 ■ 

^ -r 


grec^r mr.n tnn~ r - ~n rj —rm^on 
~ o" semmnon Gimm s z*mgr—~ T In rnr . T - 

n r n ur^ an t —ht -^i p— g— ^ <^o2 r r nc c zuzzjzi 

cr 510 nii. Tn^ ~' v n r :n on on-’ nnnn. Lp- 
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possibly may be explained by hyperplasia of the remaining adrenal with increased 
steioidal output After the second adrenal was removed, however, and the pa¬ 
tient was maintained on coitisone acetate, theie was a 30 to 50 per cent deciease 
in the 17-ketosteioid level of the ketonic fraction from the pre-adienalectomy 
level The 17-ketosteioid data of the ketonic fiaction of patient A also show 
that appioximately 3 to 10 per cent of the administered cortisone acetate is 
excieted as 17-ketosteroids In patient B the data also show that mono-ammo¬ 
nium glycynhizmate does not contribute to the urinary 17-ketosteroid titre 
In patient B no con elation could be made between the amount of cortisone 
acetate admimsteied and the quantity of 17-ketosteroids excreted However, 
tins finding may be explained in a number of ways This patient had one testis 
the 17-ketosteioid production fiom wInch may have vaned enough from day to 
day to distort the coi relation pictuie This is plausible since only 3 to 10 per cent 
of the cortisone acetate is excreted as 17-ketosteroids Since cortisone acetate 
was administered orally, the daily variation m absorption is another factoi to 
consider Fmally, the daily vanation in utilization and m conversion of the ad- 
mmisteied cortisone acetate to other 17-ketosteroids cannot be overlooked For 
example, Hechter 6 has shown that the rat liver has a tremendous capacity for 
the conversion of coiticosteioids He leports the formation of a numbei of prod¬ 
ucts after peifusing desoxycorticosteione and cortisone thiough rat liver and 
places a conservative estimate at a minimum of twenty metabolic products 
No con elation could be made between the urinary formaldehydogemc sub¬ 
stances and the daity dose of cortisone acetate administered A possible explana¬ 
tion may be that he was leceivmg m addition 3 gm of mono-ammomum gly- 
cyrihizinate daily This substance may veiy well be split into glycynhetimc 
acid and a uiomc acid which m turn can give rise to formaldehyde with penodic 
acid oxidation 

SUMMARY 

The lesults of a study r of the urinary steioid excretion of adrenalectonnzed 
subjects maintained on minimal doses of cortisone acetate together with mono- 
ammonium glycynhizmate are lepoited 

The 17-ketosteroid titre of the neutral fraction before and after adrenalec¬ 
tomy w as appioximately tv o to thiee times greater than that of the ketonic frac¬ 
tion obtained fiom the foimer by separation with Girard’s reagent T The neu- 
tial fiaction always gave an atypical while the ketonic fraction gave a typical 
Zimmeimann color reaction 

Appioximately 3 to 10 pel cent of the administered cortisone acetate in ad- 
renalectomi7ed patients was excreted as 17-ketosteroids 

The admmistiation of ammonium glycynhizmate has no effect on the excre¬ 
tion of 17-ketosteioids in the adrenalectonnzed patient 

No con elation could be made between the unnary formaldehydogemc sub¬ 
stances and the daily dose of cortisone acetate administered to an adienalec- 
tonuzed patient also receiving mono-ammomum glyeyrrhizmate 
The possible significance of these findings is discussed 

e Hechter, O Corticosteroid metabolism in isolated perfused rat livers, Ciba Tndtn 
CoIIoq Lndocnnol , 7 2 72 1953 



Tee Journal or Ueologt 
No. 6 Dumber 1°57 
Pn t J in t 5„4 


THE ^IZE or THE BLADDER OX 1 X 1 RAVENOUS UROGR 4PH\ 

VXDRETROGR ADE CYSTOGR APHY, A POTEXTI4L ^01 RCE 
OF DL4GX0STIC ERROR IX CHILDREN 

SAMUEL H ROTHFELD \\d BERNARD S EPSTEIN 

From the Departments of L roloqy and Padtoloau The Lonci Island Jewish 
Hospital, \ fit Htide Par! \ 3 

In the course of routine intrnx enous px elognphx" and retiograde cx stographx 
in the child, the bladder is frequenth reported as dilated Further complete 
investigation failed to rex eal ana basis for such a distended bladdei In an at¬ 
tempt to establish criteria for the lioinnl or dex ntions of the normal bladder, 
a number of children were studied utilizing all the axailable techniques of 
nmlogic im estigation 


METHOD 

Chmcal examination ruled out organic neurologic disease Inti i\ enous 
Programs, exstometry (using opaque dxe for the fluid), exstogram and exs- 
ltecop\ ivere earned out in the order mentioned General anesthesia xxas utilized 
°nh for exstoscopx Mild sedation uas administered prior to the cx stometiic 
Nudie? remale patients xxere studied because of the lelatix e ease in cathetenza 
hon \t the moment that the patient expiessed a desire to xoid, an \-mx xxas 
taken in order to correlate the appeamnee of the bladdei with the paiticular 
^ding of the cj stometiic curie 


CXSE REPORTS 


e following txvo cases are repiesentatixe of those studied 
j a c I A 10-year-old wdnte girl was admitted to the hospital because of 
’teRuemw of unnation and persistent pyuiin Ncuiologic examination lexealed 
objectix e findings Intrax enous pyelographx r lexealed normal upper collect - 
o -xstems and what appeared to be a dilated bladdei Figuic 1 shows the cx s 
?^ nc cut ' e and initial desue to void at a pressure of 7 cm ILO with a x olume 
cc th CC ■^' 1 S ure 2, A is the cystogram at this point At a x olume of 250 
e ( ^ esirc to xmid xvas sexeie, the mtiaxesical picssiue was IS cm ILO 
'Sure 2, B demonstrates the size of the bladdei at tins loading Cystoscopy 

ed onlx a catairhnl urethritis, no exidence of bladdei neck obstmclion 
^ seen 


0 j QSc ' ^ An 8-year-old white gill was admitted to the hospital with a diagnosis 
0 ori eplir i t i s In the couise of a loutme mtiax enous inogiam (tig 1, 1) it 
1 th C ^ a PP ealance °f the bladdei suggested some dil itation Figuie 1 

^ecxstometnc curve The fiist desire to xoid occuned at a x olume of 200 
flic hi ij U mtrac 4stic pressuie of 10 cm of xxator Iiguic 1, B demonstiatcs 
a der rndiologically at this point At 275 cc x olume, the patient had an 

°f the Brooklxn Urologic Soeielx Ixox ember 1050 
i lor publictition April 23, 1057 


S17 



818 


SAMUEL H ROTHFELD AND BERNARD S EPSTEIN 



VOL CC 

Fig 1 Case 1 Cj stometrogrnm shows initial desire to void at pressure of 7 era of 
water with volume of 200 cc fluid This is normal curve 



Fig 2 Case 1 A, cjstogrnm taken at initial desire to void indicating seeminglj dis 
tended bladder B, appearance of bladder on cjstogrnm at pressure of 18 cm water and 
volume of 260 cc with marked desire to void Tins would appear to be a markedh distended 
bladder 


increased desire to void and complained of minimal pain C 3 r stoscopv and 
neurologic examination veie complete^ negatue 

DISCUSSION 

Radiographically, the bladdeis of the cases studied hate the appearance of a 
distended or large bladder Cutical analysis of the cystomctnc curves indicate 
that thej' are normal Campbell states that m children 8 to 10 years of age. 



iCTiuvE\ors lrocraphi ud retpotraoe c7ST00R\pin 
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Fie 4 c «= o VOL CC 

' t Rh 7 C:\btometrogr-im indicate 1 ! first desire to a Old it 10 cm \\ iter pressure 

aer 'olume at 200 cc Normal mine 


Pre'^ire^ ^ 6Slre ' 01< ^ occurs at a -volume of SO to 100 it with in mtmcsieal 
bladd ^ cm H«0 ‘ The avenge plvwologn. cipuitv of the urmun 

t°^ 0ld rib a k° u t 100 per cent greiter thin the volume it which the first desire 
Our s-t j ^ an< ^ nn itomic capaeitv is ten dl\ more th m twue tills t olume 

Jnstd lrG m aCCOrd " lth thiq 

'mg these cist ograms, a smooth peri phi r\ is oilmen cal the longitudinal 
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axis is greater than the transverse diametei The bladder outline is symmetrical 
Contrast this to the cystogram observed m the abnormal bladder whether it bi 
so from myogenic or neurogenic causes Here, there is irregulanty of the penph 
ery, evidence of tiabeculations, there maybe asymmetric outhneand there maj 
also be a globulai outline seen so frequently m the markedly hypotonic or u 
the atonic bladder 

The appeaiance of the noimal bladdei in the child, radiographically, car 
best be explained by couelation with its embryologic development In the sixtt 
week of fetal life, the urorectal septum has divided the cloaca into an antenoi 
1 esicourethral segment and posterior rectal poition The ureteial stalks and 
volffian ducts lead fiom the vesicoui ethi al dim si on, the upper portion of uhich 
becomes the unnary bladder vhile the loner or inferior portion becomes the 
posterior urethra in the male, and the urethra m the female The bladder is a 
hind gut structme of entodermal ongm while the tngone is of mesodeimal origin 
In the infant, the bladder is an abdominal organ partly because of its tubular 
urachal derivation and partly because the distended viscus is too long for the 
comparatively small pelvis As the child grows, the bladder will gradually 
settle into the pelvis This process of “dioppmg” into the pehis is not yet 
complete in the 10-year-old child This results m the relative disproportion 
between the bony pelvis and the bladder w hi eh appears as if distended This 
explains also the greater \ ertical diameter as compared to the transverse plane 

In conclusion this leport indicates that 

The so-called distended bladdei m the child is not of pathologic significance 
unless the criteria described above are associated with the distension 

The normal capacity of the unnary bladder is from 100 to 200 cc in this age 
group 

The appearance of the normal bladder differs from the abnormal in 1) the 
greater longitudinal axis, 2) symmetncal enlargement, 3) the lack of the usual 
objective findings seen in those \-iays where neurogenic or myogenic disease 
may exist 
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STERILE rLUOROSCOPY PRELIMINARY REPORT OT A YEA 
TECHNIQUE FOR LOCALIZATION OF RENAL CALCULI 

\Ii\OLDM BASKIN, B MARVIN HARt ARD ixd ARNOLD H J4NZEN 

from the Departments of Urology and Radiology, Yale L nnersity School of Medicine and 
Grace A cw Haicn Community Hospital, New Haicn, Conn 

Since the first nephrolithotomy, the elusn e renal calculus has git en generations 
of urologists hours of anguish, and has left a trail of discontented surgeons with 
memories of unintended nephrectomies, traumatized kidne3 r s, and indeed, un¬ 
found stones 

Yanj methods hate been ad\ocated and devised to localize and evtiact renal 
oulculi Seieral are of great benefit, but manj leaie much to be desired 
Roentgenograms taken preoperatn elj and at the operating table are of great 
bonefit Howet er, a surgeon needs only one experience in attempting to trans- 
PO'O the location of a stone in a roentgenogram to the kidne3 r on the operating 
hble, before he realizes how difficult this may be 
Other methods include mechanical stone finders which are costly and do not 
' Wm to obtain the results desired t>3 r all Needling is an old and \eiy often 
tudful manem er, but not without renal damage in proportion to the times used 
J ' cn m th needles in place a roentgenogram 011I3 too often fails m localizing a 
ra kulus Other well used methods include rigorous irrigation, fibrinogen netting, 
‘rumding, palpation, and, of course, nephrotom3 Set eral of these manem ers 
^ useful and frequently successful All of these procedures, howeter, were 
'U’mwl to ot ercome the deficienc3 ,p of direct visualization of the stone 
n the past fluoroscop3 r has been used m an attempt at direct visualization of 
^uul calculi 13 Braasch and Carman, 4 realizing the inadequacies of roentgeno- 
^ ms aQ d other methods to visualize stones, and stiessing the importance of 
ation of renal tissue, have reported the use of fluoroscopt r at surges lhe3 r 
ow> a ^ 0rta ^ e ma chme, and an imsterde fluoroscopic screen at the side of the 
uhing table During the exarrunation a sterile rod was used to point to the 
e This techmque is unsatisfactor3 r to most urologists for several leasons 
m ft ^ mac ^ urie and screen is cumbersome and is unable to be placed 

obi ! ^ er ^ e The image produced is distorted and not clear due to the long 
crta C scre en distance Higher power is needed to penetrate the tissues m- 
radiation hazard Further, the operation could not contmue si- 
duct ; neo -b "'fib the fluoroscopy In spite of these disadvantages, the mtro- 
u of fluoroscop3 to surgery was considered a great step forw ard 

1457 ^ at ann ual meeting, American Urological Association, Pittsburgh, Pa , Mai 0-0, 

’ h M9o7 m«? ltor Doctors Baskin, Harvard and Janzen’s exhibit onstenle fluoroscopt at 
of the Amencan Urological Association was awarded fir^t prize 3 
1 PremTJV u T d Sc Scientific Exhibits, Dr John A Benjamin chnirman 
’SutherKka £ “ndMullemx, R. B J Urol , 66 495-197, 1951 
‘ Su ther&£ S J Urol, 33 1-11,1935 

■n 'Reuisch tv ® Sur E Clinics North Amer , 19 1011-1016, 1939 T 4 XI 

^ 1919 ' ^ an d Hannan, R D Renal fluoroscop) at operating table J i 
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With these factors in mind, and the goal of direct visualization of the calculus 
during suigery, ne have devised an instrument and technique of sterile fluoros¬ 
copy which we believe helps to oveicome these problems 

NEW TECHNIQUE 

A small sterilizable unit consisting of a fluoroscopic screen and protective 1 
lead glass which is entirely enclosed in transparent plastic has been constiucted 
It may be placed in the wound immediately adjacent to the kidney A stenle 
steel radiographic cone is adapted to a portable x-ray machine and brought to 
the opposite side of the kidney When the room is darkened and the x-ray tube is 
energized, the surgeon may localize the calculus undei direct fluoroscopic vision 
(fig 1) 

Screen A high contrast and high definition fluoroscopic screen is mounted on 
a piece of lead glass, both of which are permanently sealed in a durable, trans- 
paient plastic container The unit is rectangular and measures 10 by 7 5 by 1 5 
cm Its edges are. rounded and smooth to protect tissue from trauma Although 
we have elected this size from oui expenences, other sizes and shapes may be 
desirable See figure 2 

Sterilization is accomplished by immersion m aqueous zephiran for 20 minutes, 
which is harmless to the unit Investigation is currently under way to develop a 
unit which may be sterilized by autoclaving 

X-ray cone A steel cone was devised to fit the head of oui portable x-ray umt 
It is telescopic, extending from 19 to 35 inches (48-89 cm ) and has a inc h 
(6 5 cm ) diameter A lead diaphiagm with a 1 cm diameter aperture is located 
in the proximal end Adaptable lead diaphragms may be capped on to the distal 
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tcd ‘o 'an the size of the energizing beam This tube may be made stenle by 
^ttvlanng or by co\ enng it with a stenle cloth 

e length and construction of the cone confine the way beam and mnn- 
radiation hazard Since it is stenle. it may be placed immediateh in con- 
krt mth the kidney 

i ra ^ equipment We ha\e used a standard portable Picker machine which 
p a I'raer allowing a maximum of 14 seconds per exposure 
n f fr 80-60 KYP and 1-2 M.A haie been used, with excellent results 
s . a ' e found that this can usually be reduced if the kidney is deliyered we 
1 ex-rai beam need not penetrate any tissue except the kidney 
•j^J C?ance ^ focal spot to target distance of 30 inches (76 cm ) has been used 
n, IDa ' ^ ' nned with the telescopic cone 

^ s,zc ^ e hay e visualized calculi as small as 0 25 cm It woulc e i c 
ton ^ mate the sraa Uest stone that could be seen due to y anabihtx in composi- 
Ur gical needles are sharply seen . 

ttc, i ^ c ^ am P A wire clamp with long handle has been used to manipu a e 
rrtari ne ' This, howeyer, is not essential Immobilization of the nei ' 
0 supporting sponges has pro\ ed most satisfactory' 


RADIATIOX HAZARD 

tK, _radiation hazard to persomiel using fluoroscopy is "ell documented 
u-i. rf 'rafocturers of x-ray equipment proyide the means for c afe an proper 
c tijiri C : ra ' fo am during fluoroscopy Since these mechanical feature? require 
cf !on r , of helpline not feasible m the operating room, we explored the radi- 
diti 0nt . l>qrrie * n °f the present eqmpment under actual operating room con 
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The effectiveness of the beam limiting extension cone was first determined 
Without the cone, readings m the operative field and over six inches off the beam 
center were above 200 milliroentgens per minute (mr/nun) Obviously a proper 
extension tube had to be used to reduce this to a safe hunt 

Next the effectiveness of the lead glass was determined When the screen and 
glass were in position to intercept the entire x-ray beam the readings v ere zero 
(unreadable) mr/min directly behind the glass 
Scattered radiation was then measured when 1) only the kidney lay between 
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__ —“C^^rta v-e can no*e oo’v th t tn'Hi to \v. ^ - o oo w 

it- f-rr^r.tlv uccep'ed to’er 1 nee Lruts 
^ ^ D danger pro-ubK- m hm g *he 1 m g - <s- scrt\ t 

i > 0 ; tie enure x-mv oearo. Tne dose me then ,v \o es- ; to’r-u'' \- 
--nxnif-e ih° obrfn er s ere is kkeh to be i lose to the h v o. tb ' l \ s t x *'■ ' 
c rnu ‘^ 1 mn?e suseepno'e to d mage md (.at- 3 " 1 !* tom au i l\,' u\ - v -u 
i tube should be limited so th u the m ui'et*. *• o the u-w -g gt 

j _ __ not exce «i the smallest diamtter ot the k ni ghss l nde- a *\x* <.o v- 
jT diameter tubes should be used 

n ?i the radiation hazard appears to be well within to’enbV limit^ wht i P 
beam limiting cone is used 2> an adequate leid glass vw i s 
tuno' 1 , njn ^ llv o: ~ eone and screen alignment i' provided uid -P to mo i s'us.' 
[ k , an kilovoltage-nulhampere factors are u>ed It these loiditiois cannot 
an et ^ ' r ° U ^ umvi se to undertake this procedure There is no e\i us. tor 
1 nig damage to the hands ei es and health of personnel b\ not vbtdmg hi 
'teaboie conditions 


Discrssiov 

2 ^ belieied that this new techmque offers the following advnnt lges 
screen can be sterilized and is small enough to place in the wound 

i A _, cause of the provimiti of the screen to the kidnei there is minimal dis- 
ion of the image 

bild^ e 13 2 1 2 inches 16 5 cm ) or less in diameter allowing good \isi- 

rpi 

e lube can be made sterile and placed in the operatic e field 
^ , ” er ls toduced to a minimum Low radiation lei els can be used when onh 
Pdnei is penetrated When the kidney cannot be readih mobilized and 
ravs hai e to penetrate part of the abdominal wall, slighth higher i oltages 

are needed 

n>e apparatus is Mmplr arid requires only three essential parts the stenle 
^oeen, the cone, and a portablr y-ray mar him 

1 is mexpensn e Onl.y the < om nmlKnui must he obtained as most hospitals 
°' rn Portable \-rai mar him a 
Th J 

me same \-ray mac hinr m-rdfoi (luoit^r op^ ran la in d for routme roentgeno 
^nis at, surgeo 

The use of the trrhnir|iir irmy ihoilt u the nptiuliw time i his may be of the 
Utiiiost importanrr in pom am nlIn Iir imlm 
Its disadiantngr bioiiffhl mil ill rhiilrnl IiiiiIhiih 

The lights mu I In liumrloll fm maxiiimiii < onl umi and brightness Toaioid 
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too much datkness a red light may be used m the room and the entire procedure 
should require only a few minutes to identify the stone 

Dark adaptation and accommodation should be used Although the recom¬ 
mended time for this is 20 minutes, m actual clinical trials calcific stones were 
visible without any adaptation Howevei, for maximum efficiency and a mini¬ 
mum of ladiation, one person of the surgical team should drop out and adapt for 
this time No time need be lost if the remaining members of the team continue 
the operation Even if the whole operating team were to adapt for 20 minutes, 
it v ould be a short period compared to the time spent in searching which might 
ensue without fluoroscopic aid 

There are a few prerequisites to obtain the best results The incision must be 
adequate The kidney should be dissected as free as possible allowing mavimum 
delivery The kidney may then be raised by placmg sponges belov r it or it can 
be manipulated with a specially designed wire support The cone may then be 
placed dnectly on the oigan 

The anesthetist should be consulted concerning the use of electricity in the 
room 

Chncially, we have found sterile fluoioscopy very promismg It has been used 
to locate a calyceal diverticulum as well as renal stones In the foimer instance 
the pelvis was injected with sterile radiopaque solution to visualize the diverticu¬ 
lum A calyceal divertieulectomy w r as then done with minimal renal tissue 
sacrifice Once visualized, the position of a stone has been kept identified by 
placmg a needle dowm to it under direct fluoroscopic vision Appropriate surgical 
steps w T ere then taken 

We are hopeful that this technique of fluoroscopy can be adapted to other 
fields such as orthopedics, foreign body removal, and visualization of other 
tubular structures This technique may be of great value for the mihtaiy in 
removing shell fragments 

We feel that in our brief experience with this new technique a valuable adjunct 
to localization of renal calculi at the operating table has been added 

SUMMARY 

A new r stenbzable fluoroscopic screen and the technique foi adapting it to 
use m a sterile surgical field are described with particular reference to its use m 
localization of renal calculi Radiation hazaids are discussed Its advantages 
and disadvantages as demonstrated in clinical application are presented 

We wash to express our appreciation to Mi Paul Rosenbaum for Ins ongmal 
survey of dose rates, and to Dr Richard Barach for his complete survey of these 

We also wish to evpiess our appreciation to Mr Laurence E Cowles, RT 
A SX T and Mr Louis Diviko, RT A S.X T , chief x-ray technicians of the 
New Haven Unit and Memorial Unit Radiology Departments, respectively, of 
the Grace-New Haven Community Hospital for their co-operation and technical 

ftSSIStflllCG 

The co-operation and efforts of the Radelin Division of the United States 
Radium Corporation of Mornstow'n, New Jersey, m manufactunng this instru¬ 
ment nre sineerelv recognized 
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4 SELF-RETAtXIXG RETRACTOR FOR USE IN SURGERY OF THE 
RETROPERITONEUM 

SEDNE\ R WEINBERG 

from ihc Department of Surgery, Dni&wn of Jjrology, Stale Lrmersity of hew York College 
of Medicine at hew Yorl City 

Iii Mirgen the exposure of deep-seated organs such as kidnevs or adrenals 
(u ^ m obese patients Two methods of retraction hat e been used as aids 
manual retraction bv an assistant using large abdominal retractors, and 2 ) 
msertion into the wound of self-retaimng Fmocluetto letractors Both of these 
me ods hat e hnntations At tunes a second assistant may not be available, and 





Fig 1 


ca^e ^ ° De 18 present ’ be must hold the instrument against an uny lelchng nb 
° e '^ lls String position cannot be maintained for too long an mtenal and as a 
th P ^ uence ’ Sequent annoving shifting of the appliance results The other aid, 
out , ,noc ^ ue ^ to retractor, is useful when it =tav- in place, but it frequently falls 
tl ‘oe wound, as m the tvpe of wound prepared to expose a kidney or adrenal, 
oner edge is soft ti.-r.-ue and the retractor rannot be am hored propcrlv Al=o, 
^-Peciallv m obese patient 1 -, the relativ ely -hort arms of the I mochictto rctrar tor 
not permit adequate visualization in the depth- of tin wound, the areas 
j^ r e the adrenal gland and the renal pedu h art -ltuatod 
0 ° Verf>ome t be- fl ^hortformngs a modification of thr J iriofblotto retractor 
^as dengned * Movable -id' arm- with < urvcd f dgf - wc re placed into each wing 
e FincK-htetto retractor Thr-r an low r red a ‘-pf'ifir di-taw f, vanablr in 

tccpptpq for publif-atiorj \pn! 2 l r i77 

anufa^tur^-d b Cr/Jm m ani ‘-hurtbfT 105 Broo 1 Jin' A \r Bo ton 15 Ma c 


828 


SIDNEY R WEINBERG 



Fig 2 


each patient, in older foi the arms to reach the depths of the wound (figs 1 
and 2) The side arms are then locked m place by a set screw 
The retractor has been used in the following manner After the wound is pre¬ 
pared (frequently after nb resection) the side arms are lowered and secured, and 
then the Fmochietto racliet is used to enlarge the wound The deep arms stabi¬ 
lize the instrument and prevent its falling out of place In our experience, 
however, the retractor has not been useful m shallow wounds or in thin patients 
Here the depth is not sufficient to allow proper stabilization But the retractor 
was not designed for this work Nevertheless, if a second assistant is not avail¬ 
able, the tool will provide a better exposure than can be obtained in many in¬ 
stances with only one assistant, even m thin patients 

The wound necessary for exposure of the adrenal provides a space deep enough 
to stabilize the retractor m all patients During the operation of simultaneous 
bilateral adrenalectomy by two surgical teams the appliance is especially useful 
as it permits surgery to proceed without the presence of second assistants, allow¬ 
ing for less crowding at the operating table 

451 Clarkson A ve , Brooklyn S, N Y 
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turc of peni' Traumitic rupture of 
corpon cavernosa 620 
Culp D V 4 in Epps E F and Tdw irds, 




836 


INDEX 


C N Comparative studies of uro 
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Deakin, Itogors Congenital bladder neck 
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FLtula, rectourethral, associated with ano¬ 
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mechanisms of renal calcification 553 
Grossman, J 4V see L E Plank jt auth 
Guiteras lecture, 1957 meeting OSS 
Guze, L B and Beeson, P B Effect of cor 
tisone on experimental hvdronephro-is 
following ureteral ligation 330 
Gi necomastia associated with inter-titial 
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sy stem and ectopia ureter opening into 
urethra, 212 

Hormones, see also under Androgens 
Hormones, se\, influence on formation of 
experimental vesical calculi in male 
rats, 22S 

Hotchkiss, R S and Fernandez-Leal, 
Jorge Nervous system as related to 
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Howard, D E , Hicks, W K and Scheld- 
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tastases, case report with special study 
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ketosteroids and formaldehy dogemc 
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Huffman, W L Echinococcus disease of 
kidney, report of case, 17 
Hutch, J A.seeC E Vinson, jt auth 
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Hy datid disease of kidnev 17, 323, 330 
Hypnque, combined with benndryl for ex¬ 
cretory urography, 490 
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urographic media, 493 

Heocy stostomy, see under Intestines 
Ileum, see under Intestines 
Infection, see under Urinary Tract, cal 
cull, also under different organs, 
l e , Kidney , hy dronephrosis, tubercu¬ 
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Infertility, see under Stenlitx and Infer 
tility 

Injury, see under various organs 
Instruments, see Armamentarium 
Intersex, see under Hermaphroditism 
Intestines, enteritis associated with granu¬ 
loma of bladder, 393 

Intestines, functional analysis of bladder 
after lleocx stoplasty , 754 
Intestines, ileal loop, complete ureteral re 
placement, 74S 

Intestines, ileal loop, for urinary conduit 
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Intestines, ileal loop, to replace ureter, 6S3 
Intestines, ileal uretero-donix , 6S3 
Intestines ileocecal bladder, 6S3 


Intestines, lleocy'stostomy , 605, 683 
Intestines, lleourethral anastomosis, 683 
Intestines, ureterointestinal anastomosis, 
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Irradiation, see und er Radiation 
Isomazid-PAS streptomycin therapy for 
gemtal tract tuberculosis, 278 
Isomazid-sodium PAS therapy for genital 
tract tuberculosis, 65 

Janzen, A H , see A M Baskin, jt auth 

Kalmon, E H , see D D Albers, jt auth 
Kamholz, J H , see D D Reisman, jt 
auth 

Kansas City' Branch, officers and executive 
committee, 830 

Kantor, H I , see D I Reisman, jt auth 
Karafin, Lester, see K B Conger, jt auth 
Kaufman, J J Experiences with thixokon, 
an aqueous, thixotropic urethrographic 
medium, 188 

Kaufman, J J New recording uroflometer, 
a simple automatic device for measur 
ing voiding velocity , 97 
Kest, Layton, see J L Wilkey , jt auth 
Kidney , acidosis in newborn due to unrecog 
mzed bladder neck obstruction, 592 
Kidney, anastomosis of pelvis to ureter, 
extraskeletal bone formation follow 
mg, 730 

Kidney , artery , mternnl diameter 117 
Kidney , backflow, see also Kidney , trans 
flow 

Kidney, backflow, pyelointerstitial, 1 
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Kidney , calculi 314 
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Kidnex , colic, quick method of relief, 727 
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Kidnex, cxstic disease, 22 , 721 




Ecr^ r>-r">=7—e 

on o rscL -k i^^i'~ :a cZouz£^~ r^no- 

Err 0- c-rara.cs o ceng=:m~al sei sortr- 
cd g~>. ■~ J ~- < — —t r— =— 11~ 

~K~t p w ' c-~~ pnm^'O'Cu? C15^n5-0 i7 323 33 5 

Eci c *" «=-' n-»_5 35*3 

Kjan^ "nL5»c Q 

KIan 3 ~ n^ding o snrnicd to lines o^= 
Kidr-~ i=imz: a i?iir^~omv <5%s 
Ki<m-~ h a mm*pnr«ron" o” '-nerc^o- 
^ -=?^ 

Kidn^*' h"'dsTc cis- 0 ^ 0 1“ 323 33T 

Kidn^'* r^c’-rv^l.rfKig 22 
KIan°~ rr'arorephrrvus enec* o co~t- 
son° $87 

Kidn^r h'*aron o phro5i5 me c^zr *o za~ 
p'oraic carcinoma 

iudn°" imecTon asscK'ia'^-c tii2i ure~eT»- 
p^n*on c a! £?mla 5 n> 

Edn* 4 *’ inzression 1 

K3dc*v rmur~ 525 
Kian®v mrra*ho^acic >5^ 

Kjdr.°*' ruulnc -=nc 22 

Kidnev n^phreciomv or *uberculo c i c 
Kidr: n 'v E°phrec*omv partial ‘^ee under 
Kidr^-v h o mm^Dhrec*om 
Kidn^** n^phrolnhcromv localization o r 
calculi bv s~e~iK Suoro^cop S21 
Kidn^n n e phrep°xv lolloped b\ p^zri'ten' 
lumbar 5 inu= du^ -o fore-cn bode lo2 
Kjdn° n^nhro-urexeTc on" lor tubeTU- 
lr^i= 

Kidn°'~ c^t gxoTLhj? 212 
Kidn^\ cro’chp emoliative cc olo^v 

o r unr.° 1^2 

Kidne\ n^ crotch - hvp^roephroma 212 
Kidn°\ n^T groT'hs multiple mv-coad**- 

Donzb 2X15 

Kidnev n 0 *" gro"~thjr papillarv cv^t ade¬ 

noma 205 

Edn°> n»- gro-ths papiUar^ transitional 
c^il carcinoma 205 

Edn° e»-t pro-th- squamous cell card 
noma 5-rO 

Ride" no- growth- unilateral multiple 

di- imilar tumor 205 

Edn-i no— growth Wilm tumor 107 
Edn» operation « ul o under Ednev, 
Lominophroctom' n plirr ctomv, etc 
K,dnra oporation s'» rrtmmng rectrne- 
*•27 


tucaor, ram c_o • -> co^e q_te.s o 

re_“t V 

5icaT p=dv-s r■ t grywwhs pan —l 

*rsnsi~-orra2 cel! carcinoma 205 
Ear=— pelvis p^-rs'al'ie ai rntv eo3 
Eca^—»»Ivj= p-ess-ire s* ..cue; S5i> 

Eca^ p^np^lvtc Ivrnphauc cv - s SsS 
Eca»i per- ~"H ac'mtv o p=>Ivt« 55? 
Ecit pi’revs'ic 721 
Ecr=v p-essure studies S59 
Ecr;o— preloEotthn’i' ester's o an tb - 
ojcs ana vaccination in aetp oS 
5c«v pvelo are*ercnev^'omi tn dosp ~d 
Ear»T pveloveno^s bacifiov sec a2~o 
Edn“\ transnow pve’osint.s 
Eadnev raaioac'ive cioirast renotmin as 
screening ies‘ m 2-adnev disease ss-o- 
cia*ed —ith hvper"ension 107 
Ednev reduplicated co’Ieenng s\-5>eni as¬ 
sociated mth hi-p^rnephroma and ec¬ 
topic lire er opening in'o tire hra J12 
Ednev renogram use as screening e-* m 
kidnev disease associated v-ith h\-per- 
•ension 107 

Ednev rejection ^ee under Edne\ hemi- 
nephrec"om\ 

Edn°v sinovenous ingre"ion 1 
Ednev colitan congenital pb\«iolog\ 
117 

Ednev =urger\ see under Ednev opera- 
tion c Ednev nephrectonn etc 
Ednev trandon =ee al-o Ednev back- 
flow 

Ednev transflow pv-elo-tnu- 1 
Ednev trauma recognition and managt.- 
ment 525 

Ednev luberculo'i- t>5 
Ednev tuberculo-t- indie ltion- for ne 
pbrectomv, nephro ureterectomv and 
partial nephrcctomv qoo 
Erchbeim Dieter see T L Emmett jt 
autb 

Einefelter svndrome 775 
Kudisb, H G 1. ~e of polvvinvl sponge for 
cvpenniental cv-tojilostv 232 

Labe— Morn- -ee J G Teplick jt mth 
Lahr, P \ , «ce H S Urodv jt autli 
dc la Pena Mfon-o Tannmc- J M and 
Cortc- \icente Clivlunc -vndrome 
(pv elolv mplntic reflua 5 ', v>l 
Lattiracr J ]\ Scrotal pouch technique for 
orchioj>c\\ C2^ 


tor 



840 


INDEX 


Lattimer, J K , see A L Dean, Jr , jt 
auth 

Lattimer, J K , see R J Veenema, jt 
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McCrea, L E Recent advances in cysto- 
scopic photograph} Presentation of 
new equipment, 669 


McDonald, D F and Eddings, R A In 
fluence of sex hormones on formation 
of experimental vesical calculi in male 
rats, 28 

McDonald, J R , see D C Utz, jt auth 
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Nealton, T F , Jr , see D M Davis, jt 
auth 



INDEX 


S41 


Xeo iopox, comparative studies with other 
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Xicolai, C H 4norectal malformations 
and associated unnnn fistulas, report 
of 100 cases, 4S7 

Xorth Central Section officers and evecu 
tive committee S29 

Xortheastem Section officers and execu¬ 
tive committee S29 

O’Connor, F J, see Meier Emanuel, jt 
auth 

Oppenheimer, Gordon see Andrew Sporer, 
Jt auth 

Oppenheimer, Rudolf s e e Frank Hinman, 
Jr jt auth 

Orbison Lowell, see Imre Mago-s jt auth 
O-teoid and bone formation following ev 
penmental pieloureteroneostomi 730 

Paquin, 4 J , Jr Baker D H Finbi 
Xathamel and Ei nns J 4. The uro 
genital sinus Its demonstration and 
significance, 796 

Paralisis, see also under Bladder, parahsis 
Paralvsis tetraplegics self managed bind 
der training dence SO 
P4S isoniazid streptomi cm therapi for 
genital tuberculosis, 27S 
PXS l'omazid therapi for genital tract 
tuberculosis 65 

Pathologv gemtal tract tuberculosis 65 
carce, J M ge e J \Y Draper, jt auth 
Pearce, J M sce \ F Marshall jt auth 
enis absence, congenital 155 
ems congenital absence 155 
Penis congenital torsion 425 
Penis fracture 620 
Penis h\ posp-uhas 7G7 
Penis, mjun 620 

Penis, lVirome’s disease 265 


Penis, pnapism, hepann sodium therapi 
153 

Penis, rupture, 620 
Perns, torsion, congenital 425 
Penmsi, S 4 , Russi Simon and Bunts, 
R C Multiple dissimilar tumors in one 
kidnei, 205 

Perineum fistula, reetopenneal associated 
nath anorectal malformations, 4S7 
Peristalsis, effect of drugs on actinti of 
ureter, 221 

Peritoneum, fistula ureteropentoneal, as¬ 
sociated with unnarv ascites, 5S5 
Per-kv Lester and Leuchtenberger, Cecilie 
Cvtochenncal studies of pro-tatic epi- 
thehum I Desow nbose nucleic 
(DX4) content in individual cells, 7SS 
Penkv, Lester, see Imre Mngoss, jt auth 
Petn , J L see H B Eisenstadt, jt auth 
Phase contrast studv of mechanisms of 
renal calcification, 5S3 
Philadelphia Branch officers and executive 
committee, S30 

Pho-phntase serum acid pho-phata«e level 
fluctuation following mas-age or sur- 
gerv 2S7 

Photograph! of bladder through cvsto 
scope 660 674 

Phv-iologv of human sohtarv kidnev 117 
Pittsburgh Branch officer- and executive 
committee S30 

Plank K E Gro-smon J W and Cam 
pinella S D Cobalt-60 teletherapv 
for unnarv bladder circinoma 2'_ 
v ear-evpenence 402 
Politano I 4 Pvelorenal backflow 1 
Polwmvl -ponge for experimental cv-to 
plastv 232 

Procaine multiple lntracutaneous injec 
tions for relief of renal colic, 727 
Prostate, acid pho=phata-e level fluctua 
tion following mas-age or surgerv 2S7 
Prostate benign hvpcrtrophv manage 
ment 750 

Pro-tate benign bvpertropliv result- of 
«tudic- of de-oxvnbo-c nucleic content 
in epithelium 78S 

Pro-tate epithelium cv tochenucal studies 

7SS 

Pro-tate median b ir nun lgement 7^0 
Prostate new growlhs carcinonn ev tin i 
tion of ndioactive eolloulal gold I 1 ?! 
Pro-tate new growth- t ircinoma up|K-r 
unnarv trict damage 400 



842 


INDEX 


Prostate, new growths, carcinoma with 
simultaneous bilateral testicular me- 
tastases, 68 

Prostate, new growths, results of studies of 
desoxyriboso nucleic content in epithe¬ 
lium, 788 

Prostate, occurrence of radioactive zinc in 
dogs following intravenous injection, 
471 

Prostato, operations, see Prostate, prosta 
tcctomy, etc 

Prostato, prostatectomy, perineal, in homo 
plulinc, 044 

Prostate, prostatectomy, suprapubic, 780 
Prostate, secretion, occurrence of radioac¬ 
tive zinc in dogs following intravenous, 
injection, 471 

Prostate, suprnpubic prostatectomy, 780 
Prostate, transurethral resection, irrigating 
medium extravasation, 033 
Prostate, transurethral resection, proven 
tion of postoperative stricture by pre 
liminary internal urethrotomy, 450 
Prostate, tuberculosis, 06, 278 
Prout, G 11 , Daniel, Owen and Whitmore, 
W F , Jr Occurrence of intravenously 
injected radioactive zinc in prostate 
and prostatic fluid of dogs, 471 
Pseudohermaphroditism, 109, 790 
Psychiatry, problems in urologj, 109,790, SOS 
Psychochcmistry, 808 

Pyrah, L N Urological surgery (1957 
Guiterns lecture), 083 

Quartz rods, use in cjstoscopic photog 
raphy of bladder, 009, 074 

Rabbit, effects of antibiotics and vaccina 
tion on pyelonojihritis, 532 
Radiation, cobalt 00 telcthernpj for bind 
der carcinoma, 402 

Radiation, device to reduce hazard in 
urology, 192 

Radiation protection, national committco's 
maximum permissible doso, 192 
Radiation, radium plaque for Peyronie’s 
disease, 205 

Radiation, use of radioactive gold, 483, 050 
Radioactive diodrnst renogram, use ns 
screening test in kidnej disease nsso 
ciatcd with hypertension, 107 
Rndioactivo gold thernpj for prostatic enr 
cinoma, 4S3 

Radioactive gold therapy, complications 


from use in carcinoma of uterine cor 
vi\, 050 

Radioactive zinc, occurrence in prostate 
and prostatic fluid of dogs following 
intravenous injection, 471 
Radon and radium plaque for Peyronie’s 
disonse, 205 

Rat, influence of cortisone on hj'dronephro 
sis following ureteral ligation, 337 
Rat, influence of sox hormones on forma 
tion of experimental vesical calculi, 28 
Rat, phase contrast study of mechanisms 
of kidnej calcification, 553 
Rat, urinary amino acids in relation to cal 
cuius disease, 318 

Rattner, W H , Fink, Sidney and Miirjihj, 

J J Pressure Btudics in human ureter 
and renal pelvis, 359 
Rectosigmoid, sec Intestines 
Rcdor, Maurice, sec II M Wej ranch, jt 
nuth 

Rccd,J F,Jr,sceJ W Schwartz, jt until 
Reflux, sec under Urine 
Regeneration, ureteral, sec under Ureter, 
healing, Ureter, defects, etc 
Reismun, D D , Kamholz, J H and Ivan 
tor, II I Early dchgation of ureter, 303 
Renografin, combined with bcnndrjd for 
cxcretorj urography, 490 
Renografin, comjiarative studies with other 
urograjilnc media, 493 
Rcscnrch, sco under Cancer Research, Dogs, 
Rabbit, Rat 

Retractor, modification of Finoclnctto in 
strument for use in kidney and adrenal 
surgery, 827 

Relroperitonoum, inflammation, causo of 
ureteral obstruction, 738 
Rctropentoncum, Burger}', self retaining 
retractor, 827 

Ribbon, catgut, use in experimental pjelo 
uretcroncostomj , 730 
Ritter, T S , seo J F McCarthy, jt nutli 
Rockj Mountain Branch, officers and exec 
utivo committee, 830 
Roonlgenogrnphy, see Urographj 
Roll, W A , sec J I Waller, jt nutli 
Rosenberg, M L , seo II M Wcjrauch, jt 
nutli 

Rosenthal, Olto, sec Morton Bogash, jt 
nutli 

Rothfcld, S H and Epstein, B S Size of 
bladder on intravenous urograpln and 
retrograde cjstogrnphj, potential 



INDEX 


843 


source of diagnostic error in children, 
S17 

Ru'Si Simon, see S A. Pennisi, jt auth 

Sachs, M S , see J D \oung, Jr 
St Loms Branch, officers and executive 
committee, S30 
St Luke, the phisician, 104 
Scheldrup, E W , see D E Howard, jt 
auth 

Schmandt, W P , see H R Butcher, Jr , 
jt auth 

Schneiderman, Clarence Traumatic rup¬ 
ture of testicle 54 

Schumaker, L B , see J R Haller, jt auth 
Schwartz, J W and Farr, J L Congenital 
torsion of perns 425 

Schwartz, J W , Mostofi, F K , Reed J F 
Jr and Dean 4. L Total cvstectomv 
4nal\ sis of 225 cases from Bladder 
Tumor Registn, 41 

Scrotum pouch technique for orchiopexj, 
62S 

Segal, S J , see H Marberger, jt auth 
Semen anahsis in cases of genital tubercu¬ 
lous, 65 

Semen, asospermia, 7S 
Semen hematospermia S2 
Seminal vesicles, epididvmo vesiculog 
raphj, 445 

Seminal vesicles tuberculosis, 65, 27S 
17 Ketosteroids, see Steroids 
Sex chromatin positive test in bo\, 775 
Sex hormones, see also under Androgens 
Sex hormones, influence on formation of 
experimental vesical calculi in male 
rats, 2S 

Skiller M R and isx\ ell O B A fused 
pelvic (cake) kidnej 9 
Shiver*, C H deT Problem-' encountered 
in treatment of pro'tati'in 7S0 
Shiver* C H deT The human «ide of 
medicine (1957 4L A pre-idential ad 
dres') 103 

•-hultz I\ G Leiomvoma of bladder, case 
report 145 

Sigmoid -ee Intestine' 

Silk c uture as foreign bodv nidii' 132 
“-Avert David Embrvonal carcinoma of 
„ ’e'ti' in infant' and children 2G9 
^unons ci J r see J F Hogan jt auth 
“-inatra T I see ^ R AAcinlierg jt auth 
sipe \\ R ^ j God'on jt auth 


Slater, G S Unilateral atresia producing 
giant hjdroureter, 135 
Sleator, AVillinm, Jr , see H R Butcher, 
Jr , jt auth 

Smith, H 4V , see Saul Bovarskv , jt auth 
Sodium PAS therapj for genital tract tu 
berculosis, 65 

South Central Section, officers and execu¬ 
tive co mmi ttee, S29 

Southeastern Section, officers and execu¬ 
tive committee, S30 

Spence, H M and Denman, John Pnmarj 
carcinoma of male urethra report of a 
7-xear cure bv radical surgical exci¬ 
sion, 414 

Sperm motibtv in genital tuberculosis, 65 
Spina bifida, 6S3 

Spinal cord injurj, see under Bladder, 
paralisis 

Spjut, H J , see J J Cordonmer, jt auth 
Sporer, Andrew and Oppenheimer, Gordon 
Tuberculosis of prostate and seminal 
vesicles, 27S 

Spun C S , see X S R Maluf, jt auth 
Stein Arthur, see A J Fink, jt auth 
Steinberg, Samuel see J G Tepbck, jt 
auth 

Stenlitv and mfertilitv, see also under 
fertilitv 

Stenliti and infertihtv role of nervous 
si stem 173 
Steroid therapi SOS 

Steroids levels of 17-ketO'teroids and 
formaldehv dogemc substances in pa¬ 
tients on v arvnng dosages of cortisone 
acetate and glv cynhizin Sll 
Stilbestrol, see under sex hormones 
Stress phenomenon SOS 
Suture unab=orbable as foreign bodv 
nidus 132 

Svndrome adrenogenital 796 
Svndrome Klinefelter 796 

Talbot H S and Mahonev, E M Ob 
«truction of both ureters bv retroperi¬ 
toneal inflammation 73S 
Tamames J AI see A de la Pefia jt auth 
TelevU'ion of bladder G74 
Teplick J G Labe" Morn- and Stein 
berg Samuel Echinocoico'is of kid 
nev 323 

Tcdis irterv effect of din-ion on vaabil 
itv in man 437 

Te-ti- bilateral meta'ta.e' from carcinoma 
of pro'tate 53 



844 


INDEX 


Testis, carcinoma, see Testis, new growths 
Testis, castration plus stilbestrol, influence 
on formation of bladder calculi in male 
rats, 28 

Testis, Klinefelter syndrome, 775 
Testis, metastases from carcinoma of pros¬ 
tate, 58 

Testis, new growths, embryonal carcinoma, 
269, 435 

Testis, new growths, interstitial cell tumor, 
428 

Testis, new growths, paratesticular inter¬ 
stitial cell tumor in boy aged 11,158 
Testis, orchiectomy for embryonal adeno¬ 
carcinoma, 435 

Testis, orchiopexy, scrotal pouch tech¬ 
nique, 628 

Testis, rupture due to trauma, 54 
Testis, 17-ketosteroids of testicular origin, 
158 

Testis, trauma, 64 
Testis, tuberculosis, 65 
Testosterone, effect on azotemic patient, 179 
Thixokon, improved urethrographic me 
dium, 93 

Thompson, H T and George, Warren 
Hvpospadias Principle of third degree, 
767 

Thompson, I M Pen pel vie lymphatic renal 
cysts, 343 

Tocopherex therapy for Peyronie’s disease, 
265 

Tomlin, E M , see V H Youngblood, jt 
auth 

Trauma, see under venous organs and re¬ 
gions 

Tumor, see vanous organs and regions, new 
growths, l e , Kidney, new growths 

Ultraviolet ray therapy for Peyronie’s dis 
ease, 265 

United States Radium Corporation (Rade- 
lin Division), Baskin, Harvard and 
Janzen apparatus for sterile fluoros¬ 
copy', 821 

Ureter, anastomosis, see also Intestines 
Ureter, anastomosis with kidney pelvis in 
dog 3 , bone formation following, 730 
Ureter, atresia producing giant hydro 
ureter, 135 

Ureter, calculi, cystoscopic removal, 575 
Ureter, defects, see under Ureter, healing, 
Ureter regeneration, Ureter, splinting 
Ureter, deligation, 363 

Ureter, ectopic, opemng into urethra, 212 


Ureter, fistula, ureteropentoneal, asso 
ciated with urinary ascites, 585 
Ureter, fistula, ureterovaginal, use of vagi¬ 
nal diaphragm catheters to prevent 
urinary leakage, 681 

Ureter, healing, see also under Ureter, in¬ 
tubation, Ureter, healing, Ureter, re¬ 
generation, Ureter, splinting 
Ureter, healing of unsplinted ureteral de¬ 
fects, influence of delayed urinary flow, 
138 

Ureter, hydroureter produced by ureteral 
atresia, 136 
Ureter, injury, 363 

Ureter, intubation, see also under Ureter, 
healing, Ureter, splinting, etc 
Ureter, intubation, 376 
Ureter, nephro-ureterectomy, 499 
Ureter, obstruction due to retroperitoneal 
imflnmmntion, 738 

Ureter, operation, see under Ureter, neph¬ 
ro-ureterectomy, etc 
Ureter, peristaltic activity, 359 
Ureter, peristaltic conduction mechanism 
in dog, 221 

Ureter, pressure studies, 359 
Ureter, pyeloureteroneostomv, 730 
Ureter, repair, see also Ureter, healing, 
Ureter, intubation, Ureter, splinting, 
etc 

Ureter, repair with or without splinting 
tubes, 376 

Ureter, replacement, complete, by ileal 
loop, 748 

Ureter, splinting, see under Ureter, repair 
Ureter, substitution by ileal loop, 683 
Ureter, ureterointestinal anastomosis, 683 
Ureter, ureterolithotomy^ 575 
Ureter, ureterosigmoidostomy, unusual Ion 
gevity following operation, 242 
Ureter, ureterostomy, ileal, 683 
Ureter, vesicoureteral plasty' for reflux, 611 
Urethra, ectopic ureter opening into, 212 
Urethra, female, influence of furacm sup 
positories on senile uretbntis, 150 
Urethra, fistula, rectourethral, associated 
with anorectal malformations, 487 
Urethra, furacm suppositories, influence 
on senile urethritis in nomen, 150 
Urethra, hypospadias, 767 
Urethra, lleourethral anastomosis, 683 
Urethra, new growths, carcinoma of Cow- 
per’s gland, 421 

Urethra, new growths, carcinoma, radical 
excision, 252, 414 



INDEX 


845 


Urethra stricture from transurethral re 
section, 456 

Urethra, urethritis in women, 150 
Urethra, urethrographt, thixokon as me¬ 
dium, 93, 1SS 

Urethra urethrotomt preliminarj to trans¬ 
urethral prostatic resection to prevent 
postoperatn e stricture 456 
Unnan steroids, see Steroids 
Unnan tract, see also Bladder Kidnet 
Ureter, Urethra 

Unnarj tract, ascites associated with ure- 
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drast renogram as screening test in 
kidnet disease associated with hvper- 
tension, 107 

Urographt retrograde kidnet, changes 
produced bj ptelorenal backflow, 1 
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